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WHERE IS PRESSURE GREATER::: 


When combustion occurs, the pressure within the 

cylinders of an engine goes as high as 600 lbs. per 

100 fathoms under square inch...actually twice as high as the pressure at 
the sea 100 fathoms below the sea! 


e+ Or inside your The advantages of chrome plated piston rings in 
’ e 5 this area of highest pressure, greatest heat and poorest 
cars engine: lubrication have been recognized by automotive engi- 

neers everywhere...and 


34 out of 36 engine manufacturers specifying chrome 


"S'S Derfect Circle 


THE STANDARD OF COMPARISON 


The application of solid chrome plating to piston rings, as 
perfected by Perfect Circle, more than doubles the life of 
pistons, cylinders, and rings. Complete performance data will 
be sent upon request. The Perfect Circle Corporation, Hagers- 
town, Indiana; The Perfect Circle Co., Ltd., Toronto, Ontario. 













NEW DEPAR 


at work 
in Dart’s 
new 
monster 


This dual-engine giant has 
two torque converters, two 
tran-fer cases and two reverse 
gear boxes in which New 
| Departure applications are 
found. Cross section of transfer 
case shows seven ball 
bearings—all New Departures! 






op np BALL 


4 t 
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Weight—50 tons! Payload—75 tons! It’s Dart’s mighty : 


Monster, world’s biggest truck; yet it’s agile, too. Here’s 
where New Departure ball bearing? carry the loads . . . in 
the transfer cases, reversing gears and torque converters 


that deliver a 700-horsepower drive to tandem rear axles. \ \ \ : 
Whatever the load . . . radial, thrust or any combination ... | 
New Departure ball bearings mean precision performance. ; 

They maintain accurate positioning of gears and shafts... BALL BEARINGS 


reduce wear and maintenance to the minimum. 

































Learn what ball bearings can do for your product... talk — hi Sa 
to your New Departure engineer—soon! NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL CONNECTICUT 


Piants aiso in Meriden, Connecticut, and Sandusky, Ohio 


in Canadé McKinnon Industries, Ltd. St Catharines Ontario 





Ce ee NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 
BRISTOL 269 North Main St. 2-6371 DETROIT 7-122 General Motors Bidg. Trinity 2-4700 KANSAS CITY 1021 E. Linwood Bivd. Vclentine 4939 


BOSTON 517-A Park Square Bldg. Hencock 6-9867 CINCINNATI 2107 Carew Tower Main 5783 MILWAUKEE 647 W. Virginia St. Broadway 6-9460 
KANNAPOLIS, N.C. P..©. Box 1086 ~—S 2-381 aides ra hag tig in ae ST. LOUIS 3001 Washington Bivd.: Franklin 6533 
NEW YORK 1775 Broadway Circle 6-1540 PITTSBURGH Cothedrol niin ‘elem 1-8100 LOS ANGELES 5035 Gifford Ave. logan 8-230! 
PHILADELPHIA 850E.LuzerneSt. Garfield 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875 BERKELEY 1716 Fourth St. Landscape 6-8750 


SYRACUSE 2360 James St. 73-5195 DAVENPORT 2212 E. 12th St. Davenport 7-7522 SEATTLE 5000 First Ave, S. Lander 5920 
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pressure monitor . 


For use with two or four arm strain gage 
pressure pickups and standard oscillo- 
scopes . . . self-contained DC bridge 
power supply . . . unique calibration cir- 
cuit provides calibrated reference pip 
over entire range, compensates for non- 
linearities in all subsequent circuitry. 

Plug-in, two-stage amplifier... 100X 
gain with high degenerative feedback 
— flat from 1 to 25,000 cps + 2%, 
usable from.0.3 to 50,000 cps...sensitive 
to pressure changes as low as 0.1% of 


full scale pressure. 
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CONTROLS 562 Providence Highway, Norwood, Massachusetts 


CONTROL ENGINEERING CORPORATION 


ntrols representatives are located in principal es. Complete technical information will be supplied upon request 
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used an “O" Ring in 
@ groove. Plugs were 
expensive, required 
close tolerances, per- 
mitted leakage, 


uses Precision Dyna- 
seals. Plugs are inex- 
pensive, tolerances 
not critical. Assembly 
is much simpler, leak- 
age eliminated. 














National Automatic Tool Company, Inc. found Precision lowered the cost of the plugs—reduced installation and 
Dyna-seals the perfect answer to plug-leakage problems maintenance time—and completely eliminated leakage. . 
on their ‘‘Holepak’’ Hydraulic Control Units. There are now Why don't you let Precision Engineers help you put 
more than 30 Dyna-seals on units like the one shown here! Dyna-seals in your designs? They assure long life and 

NATCO's improved design employing Dyna-seals has trouble-free sealing—and that means savings! 


FREE — Write for your personal copy of our Dyna-seal Engineering Data booklet. 


recision Rubber Products 


™ CORPORATION 





3110 Oakr idge Dr ive, Dayton 7, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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...-the one 


All right, we'll skip the arguments about which of 
these two cap screws is the best... though we can 
prove that one is better because of the Kaufman 
double-extrusion Process and many other factors. 
The BIG DIFFERENCE, if you ask long-time Clecap 
buyers, is the Clecap organization that cheerfully 
“breaks its neck” to get you what you want exactly 
when you want it. An astonishing record over the 
years! 

Why not enjoy the comfortable worryless feeling a 
lot of buyers get by putting all their cap screw needs 


up to Clecap? 


The Cleveland Cap Screw Co. 
2947 EAST 79TH STREET * CLEVELAND 4, OHIO 


VUlcan 3-3700 TWX CV42 


WAREHOUSES: CHICAGO + PHILADELPHIA + NEW YORK 
PROVIDENCE + LOS ANGELES 


NOUBLE 
Originators of the Kaufman Wes Process 
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TO WORK FOR YOU! 


> For 48 years Ross has anticipated and met the ever- 
changing and increasing needs of the automotive industry 
for new, finer steering performance, safety and economy. 

> The experience thus gained—in steering research, engi- 
neering, design and manufacture—is dedicated to one pur- 
pose—to help solve your steering problems. 

> Ross steers a greater variety of vehicles than any other 
make. Supplies the right gear for every steering need—either 
Cam & Lever manual or Hydrapower integral and linkage 
types. 

> We invite discussion of any steering problem. 


ROSS GEAR AND TOOL COMPANY - LAFAYETTE, INDIANA 


STEERING 


CAM & LEVER MANUAL...HYDRAPOWER INTEGRAL...HYDRAPOWER LINKAGE 


SAE JOURNAL, APRIL, 1954 5 





Rollway’s Tru-Rol Cylindrical Roller Bearings fill a well- 
defined need . . . afford the design engineer much wider 
latitude in balancing performance and reasonable cost. 


RO LLWAY A steel-cage bearing in the steel-cage cost range, Tru- 
Rol boasts true and precise rolling approaching that of 


bronze-separator types. That’s because of the exclusive 
yu-Ro Rollway guide-lip . . . an ingenious, low-cost feature that 

prevents roller-skewing, sliding friction and excessive wear. 
Investigate Tru-Rol’s outstanding record before you 
specify bearings in the medium price range. 


The Right Balance Between eee 
Precision and Economy Our complete engineering and metallurgical services 


will gladly work with you on your problem. Simply write 
or wire any sales office. No cost. No obligation. 


ROLLWAY BEARING CO., INC. 


SYRACUSE, N. Y. 


ROLLER BEARINGS 


SALES OFFICES: Syracuse @ Boston ®@ Chicago ® Detroit ® Toronto 
Pittsburgh @ Cleveland ® Milwaukee ® Seattle © Houston 
Philadelphia @ Los Angeles ® San Francisco 


ROLLWAY' 


BEARINGS 


COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 
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Maybe great sales-aids 
are just around 
the corner— 


but the 


Seats-of-the-future 
are here! 


i nice to look forward to future selling 
features—but it’s much more profitable to have 
them right NOW. 


That’s why seats with the “custom” look and 


and backs and armrests, front AND rear. 


They’re appearing all over because people—all 


advanced design of that above are NOW 
appearing in so many cars of so many price 
ranges. 


They’re appearing all over because people—all 
over—want AIRFOAM, and plenty of it, in seats 
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MADE 
our 


over — want the advanced styling made pos- 
sible, at popular prices, by AIRFOAM design- 
engineering. Are you, too, offering people 
what they want TODAY? 


Goodyear, Automotive Products Department 
Akron 16, Ohio 


Airfoam —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


GOODSYEAR 


THE ielamende me CUSHIOM ANG 


We think you'll like “THE GREATEST STORY EVER TOLD"'— every Sunday — ABC Radio Network—THE GOODYEAR TELEVISION PLAYHOUSE—every other Sunday—NBC TV Network 
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in the new Timken-Detroit indoor 


proving ground...and only 


St BD 


We twist, shock-load, abuse, and torture them. Match every conceivable 
hauling condition. Then add a few brutal tricks of ous own! 


Why? So you'll know in advance, and 
for sure, that a Timken- Detroit axle can 
take the punishment it was designed for. 
More rugged, grueling punishment than 
any other axle made! 

To prove it, we capsuled a multi-thou- 
sand acre proving ground into one room. 
Here our engineers can put 50 years of 
experience in building axles for trucks, 
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buses and trailers to work — subjecting 
axles and gearing indoors, to any out- 
door operating condition. 

Such exacting research pays off in 
longer axle life; less maintenance, re- 
pairs and downtime; reduced operating 
expenses. This is why Timken-Detroit 
axles are preferred by truck builders 
and owners everywhere. 


How TDA proves axle quality 
in this ‘Torture Chamber” 


We pick one of our axles at random 
... then duplicate a hauling condi- 
tion, hour after hour, day after day 

. Simulating half a million miles 
of the toughest driving situations in 
just a few days. Or “invent” a test 
like going uphill with a full load 
from California to New York non- 
stop. There is no other axle testing 
like it in the world! 


This is our “truck driver.”” He 
works in our “Torture Chamber.” 
Above him are graphs showing 
speed and torque performance un- 
der any operating condition he 
chooses . . . soft ground at full load 
... mountains ...express highways 
or side roads. With special dials, re- 
corders and electronic devices, he 
actually drives the axle with scien- 
tific accuracy from his chair! 
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Timken has it! 
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“TORTURE-TESTED” 
to Save Money on the Job 


WORLD’S LARGEST MANUFACTURERS OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 


ad 


For highway hauling Timken-Detroit axles are best. 
Identical axles in our indoor proving ground are subjected 
to tests so rugged—they’re comparable to a half-million 
miles or more of high-speed, non-stop, uphill-downhill 
operation with capacity load . . . hour after hour, 24 hours 
a day, for days! Only Timken- Detroit “Torture-Tested” 
axles can take this brutal treatment — to assure top per- 
formance — make operators more money per load! 





month after month! 





Heavy hauling on all kinds of roads — that’s rough on 
axles — but nothing compared to what we do in the TDA 
Indoor Proving Ground. For instance, we take an axle 
shaft and twist it 14° forward and backward, 36 times a 
minute, 24 hours a day, week after week. Or simulate the 
punishment an axle housing would get hitting a chuck hole 
with a capacity load, every 4 seconds, 24 hours a day, 
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Timken-Detroit Front Axles 


Here is easy, positive steering control. 
A little man can handle a large rig 
with TDA front axles as easily as a big 
210-pound, six-footer, at fast or slow 


speeds...on smooth or rough roads. No 
wheel kickback. Tractor semi-trailer 
hook-ups have smallest possible turn- 
ing radius — greatest maneuverability. 





Timken-Detroit Hypoid Gearing 


Hypoid gearing for truck axles was 
pioneered by Timken-Detroit. And 
only Timken- Detroit has Hypoid gear- 
ing in a complete “family” of 7 basic 
axle capacities —in the entire range of 
medium and heavy-duty requirements. 
This advanced-related design incorpo- 


rates the same features of construc- 
tion and interchangeability in a choice 
of 3 types of Hypoid final drives using 
the same axle shafts—single-speed; 
single-speed double-reduction; and 
two-speed double-reduction final drive 
units. 





Timken-Detroit Tubular Trailer Axles 


The lightest weight tubular trailer 
axle made. Produced in the largest, 
most modern axle plant in the world. 
PLUS exclusive features: Lightweight 
Fabricated Brake Shoes with Econo- 


Plants at: Detroit, Michigan 
Oshkosh, Wisconsin « Utica, New York « Ashtabula, Kenton and Newark, Ohio « New Castle, Pennsylvania 


liners for greater wear, longer service, 
Electrically Welded Spindles and 
Spring Seats guaranteed for life, 
Nylon Bushings in Brake Camshaft 
Assemblies. 








deat dita ae iia aes 
fos ai = 


NAMIE .- at work! 


Here you see Hy-du-lignum in two of its many uses. The marform blocks or dies made of 
Hy-du-lignum are used on marform presses at North American Aviation to form parts out 


of aluminum alloy sheet stock. 
For the spinning block illustrated, the material proved so easy to work that the tool was 


made by a spin lathe operator at North American Aviation’s Columbus, Ohio, Division plant, 


instead of by a toolmaker. 
Whatever your sheet metal tooling needs may be, for short or long run production, Hy-du-lignum 


is the die stock material you should use. It meets all requirements for large or small diameter. 


There are many uses for ll _ du-lig num 


@ Helicopter Blades @ Drill Jigs @ Layout Boards 


@ Rubber Press Blocks @ Checking Fixtures @ Tube Bending 
@ Stretch Form Tools @ Contour Rolls 


pregnated, it is pot a @ Spinning Blocks @ Shop Aids @ Form Rolls 
“compreg” ...itisalam- @ Hand Form Blocks @ Drill and Router Blocks 

gg Daag @ Sub-Assembly, Spot Weld Fixtures, etc. 
thin sheets of specially 

selected hardwood ve- @ Form dies for hand-lay-up 


neers, interleaved with 

a synthetic plastic resin Standard size boards 84” x 32” are available 

sheet film, — compressed in thicknesses up to 3” in both High and Medium Densities; 
and heat-pressure- 82” x 31” over 3” and up to 4” thick in High Density; 
bonded to a compression and 84” x 14” over 4” in thickness in High Density. 

eal al alae se Boards of non-standard size may be had in any thickness up to 8” 


in High Density, and up to 6” in Medium Density. 


aA Hy. du- lignum Misono 


BOBBIN SHUTTLE C0. 


LAWRENCE, MASSACHUSETTS JU. S. A. 


SAE JOURNAL, APRIL, 1954 


a LE 
aero lal eed 


Naren meme) it @ Templates 


or rubber bag molding reinforced (glass) plastics. 
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... A SIMPLE, INEXPENSIVE JOB FOR BOUND BROOK 


You don’t need a time-study crew to tell you this part might cost you its weight in 
gold, produced the old-fashioned way. When your men machine away alternate teeth, 
every motion costs you money. Bound Brook produces bronze and brass gears and 
other parts like these by improved processes of powder metallurgy . .. and in volume 
at a fraction of the cost of machining. Finished parts are smooth, burr-free; well 
within the tolerances required; identical in strength and density. In producing parts 
of metal powder results depend upon the skill, the equipment, the capacity, and man- 
agement’s ability to keep delivery-date promises. Write or wire Bound Brook direct, 
or telephone the Bound Brook man nearest you to learn why Bound Brook can give 
you the results you want, lower costs; faster production; with parts of bronze, brass 
or iron, or with bearings of bronze or iron. 





TOU ele) ae 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, N. J. 


POWDER METALLURGY BEARINGS + PARTS 
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Illustrated are typical fabricated composite con- 
tacts and assemblies accurately manufactured to 
customers’ specifications by General Plate from 
General P'ate Composite contact material. 


As pioneer manufacturers of composite strip, 
overlay, edgelay and Top-Lay contact metals, you 
are assured of the highest quality raw materials. 
Add to this the know-how of fabrication of these 
composite metals and you are assured of contacts 
that give you positive performance and long life. 


In addition, by letting General Plate fabricate 
your complete contact assemblies, you will save 


money, time and trouble . . . needless equipment 
cost and problems of scrap disposal are elimi- 
nated...contacts and/or contact assemblies 


made to your exact specifications are shipped to 
you ready for installation. 


GENERAL PLATE 
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General Plate Palladium or Palladium Alloy 
Rivets, solid or composite, offer high resistance 
to tarnish and corrasion coupled with low and 
uniform contact resistance over long periods of 
time. When made as a composite rivet or part — 
palladium bonded to a base metal — they reduce 
costs because they permit the use of a minimum 
amount of noble metal. The palladium provides 
the necessary contact surface, the base metal re- 
duces costs. 


Write for complete information and catalog PR700. 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


114 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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“We Are What We See .. .” 


By Norman G. Shidle 


An SAE member, the other day, said he views the future 
of a new powerplant “with an open mind and a degree of 
optimism.” 


The American Rocket Society says that ARS has always 
maintained “an optimistic attitude” on the probability of 
space flight in this century. 


This engineer seems likely to do more for this power- 
plant than an equally-equipped confrere with a dim view 
of its future. ... And so with the American Rocket So- 
ciety and its contribution to space travel. 


Plato was thinking along these same lines two thousand 
years ago, when he said what might be modernized as: 
“We are what we see.” 


To accomplish anything, we must first conceive the 
possibility of accomplishment. And every one of us tends 
to habit formation in this respect. Seeing good possibili- 
ties may become chronic—or taking a dim view may get 
to be a fixation. In the latter spiral, it’s all too easy to 
rationalize that the results aren’t worth the effort. 
(Sometimes, of course, they’re not!) 


But seeing good possibilities has its rewards as well as 
its achievements. The man with an open mind and a 
degree of optimism attracts new ideas from associates. 
They let him in on untried ideas they aren’t ready to prove. 
New projects are likely to be born in his presence. People 
come to know he will never choke a newcomer with pre- 
conceived standards, prejudices or pride. 


The man with an open mind and a degree of optimism 
is pretty welcome company to anybody, anywhere, any- 
time. ; 
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ts always Dirty Weather 
in Parker’s torture chambers 





W: OPERATE three torture 
chambers in Detroit. They are 
the accelerated testrooms, where 
we can concentrate in days or 
weeks what will happen to a 
product’s finish in years of serv- 


ice life. 


The rooms are always full. Full 
of test panels and customers’ 
production pieces undergoing 
the humidity and salt spray to 


see how their finishes stand up. 


Here we can show a manufac- 
turer how much protection he 
gets with a Parker product such 
as Bonderite or Parco Com- 
pound. We can check a cus- 
tomer’s production-treated part 
against a laboratory-treated part. 
We test our new products, our 
improved products—and our Ee 
old products — to be sure that our - f 
high standards are maintained. oa ; 
| the field 


The accelerated test program is Mra 
one of many unmatched services — 
offered to Parker customers and A R K Kk R 
prospects. It’s another reason for R U S T P R oO O F C O M PA 

NY 


you to call on Parker for quality 
2181 E. Milwaukee, Detroit 11, Mich. 


4 


surface treatments for metals. 


*Bonderite, Bonderlube, Parco, Parco Lubrite— 
Reg. U.S. Pat. Of. 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE 
corrosion resistant paint base aids in cold forming of metals rust resistant wear resistant for friction surfaces 
14 SAE JOURNAL, APRIL, 1954 
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lt is no longer necessary to lift the foot and 7 





exert leg power pressure to bring your car to a 
stop. With the Bendix Low Pedal Power Brake 
on about the same level as the accelerator, an 
easy ankle movement, much like working the 
accelerator, is all the physical effort required 
for braking. And by merely pivoting the foot 
on the heel, shifts from ‘'go" to “stop” con- 
trols are made in far less time. 
LA Vt / 
Cann MORE DRIVING COMFORT, LESS 
FATIGUE AND GREATER SAFETY 


Division 








yy lol he . 
Wye ab rT Ds 

















Industry Hushing Exhaust Noise 


To Meet Regulatory Demands for 


QUIET TRUCKS 


EGULATORY authorities are ready to lower the 

boom on noisy trucks. Fear of technically un- 
sound regulation plus recognition that trucks can 
be made quieter has stirred up a three-way scramble 
for exhaust noise relief among fleet operators, 
truck builders, and muffler makers. 

Each one acknowledges the room for improvement 
in his area, and is doing something about it, but 
feels the other two are hindering him. 


@ The fleet man says that some truck companies 
still give him noisy, short-life mufflers and he 
has to face punitive action by highway adminis- 
trators. 

@ The truck engineer blames some of the noise 
on poor driving techniques and “gutting” of muf- 
flers by drivers. He also feels there’s room for 
improved muffler design. 

@ The muffler designer claims that truck engi- 
neers don’t allow enough room for a big enough 
muffler to quiet engine exhaust. 


What’s encouraging today is that there’s greater 
recognition of the other fellow’s problem and each 
is doing more to shoulder his fair share of the 
noise-reduction job. 


1. Regulatory Crackdown 


And it’s high time too, many agree, for antinoise 
agitation is snowballing. In some communities 
elected officials are running on “quiet-the-truck” 
planks. It’s growing increasingly popular to push 
truck noise legislation. 

Administrators are tired of waiting for more re- 
search and getting excuses as to why trucks haven’t 
been quieted, says L. C. Kibbee, American Trucking 
Associations. They are about to act, he reports, 
even if what they do isn’t technically best. En- 
forcement people can’t understand why some trucks 
seem quiet while others are noisy, despite similar 
operating characteristics. They are becoming less 
sympathetic to arguments that elaborate and ex- 
tensive research is still needed to lick truck noise. 

Some highway officials are already searching for 
a noise-measuring instrument for use by police. No 
one in the trucking industry is happy about this 
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prospect. In fact, one state right now is said to be 
ruling trucks off the highway on the basis of an 
ordinary “applause meter.” 


2. Why the Noise 


No one in the industry denies that some trucks 
now on the road are noisy. But ask why they’re so 
and you run into a combination of reasons, some 
more technical than others .... from criticism of 
quality, design, and operating methods to lack of 
adequate test tools. 

Operator R. L. Hardgrove says original equipment 
muffiers are bad enough, but replacement jobs are 
even worse. Replacement muffler vendors stress 


This article is based on four papers and dis- 
cussion of them presented at the SAE National 
Transportation Meeting, Chicago, Nov. 3, 1953. 
The papers and their authors are: 


@ “Commercial Vehicle Exhaust Noise—Its 
Cause and Cure . . . Problems of the Truck 
Operator,” by R. L. HARDGROVE, The 
Liberty Highway Co. 


@ “Commercial Vehicle Exhaust Noise—Its 
Cause and Cure . . . from the Vehicle Manu- 
facturer’s Viewpoint,” by B. F. JONES, Auto- 
car Division, The White Motor Co. 


@ “Commercial Vehicle Exhaust Noise—lIts 
Cause and Cure . . . Problems of the Muffler 
Manufacturer,” by C, E. NELSON, Nelson 
Muffler Co. 


@ “Exhaust Noise and Back Pressures versus 
Engine Operation,” by M. L. FAST, Cummins 
Engine Co. 
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These papers are available in full in multi- 
lithographed form from SAE Special Publications 
Department. Price: 35¢ each to members; 


60¢ each to nonmembers. 
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Three Muffler Types 





Straight-Through Muffler 


Basically, acoustic muffler designs fall into two 
categories—the straight-through and return-flow 
types. (The return-flow design is a variation of the 
two-pass type.) 

The straight-through muffler is usually unsatis- 
factory for low frequencies. The inner muffler tube 
is merely an extension of the exhaust and tailpipe. 





either low back pressure in their mufflers or heavy- 
duty construction. The low-back-pressure models 
usually are “gutless wonders” with very low back 
pressure and a high noise level. The heavy-duty 
construction mufflers are often heavy and noisy. 

Autocar’s Chief Engineer B. F. Jones feels poor 
truck operation is as much a noise factor as in- 
adequate muffling. Many noise complaints are 
levelled against impatient drivers who persistently 
“gun” their vehicles and create an exhaust roar. 
Others knock out the baffle plates in a muffler on 
a mistaken supposition that this will increase the 
horsepower at the wheels. Poor maintenance which 
allows the exhaust line to become defective also 
contributes to the noise picture. 

Muffler maker C. E. Nelson claims no one has yet 
come up with a good way of silencing engine ex- 
haust without using the proper volume inside the 
muffler. The larger the engine, the larger must be 
the exhaust system, and, in turn, the larger must 
be the muffler volume to reduce pressure variations 
to an acceptable level. 

Jones admits that muffler size is the bugaboo of 
the truck designer. Legislation limiting overall ve- 
hicle length has forced the truck manufacturer to 
shorten the chassis wheelbase. That has brought 
the cab-over-engine vehicle with its wider cab. It’s 
tough to mount a muffler alongside the cab while 
still maintaining a vehicle width of 96 in. 

Present-day transmissions, auxiliary transmis- 
sions, fuel tanks, and battery boxes also intrude on 
the muffler. 

Even if most of these noise-causing troubles are 
remedied, the noise problem won’t be completely 
licked. And for this one big reason: No one has yet 
come up with an entirely suitable way of measuring 
noise. So there is no real way of comparing the 
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Two-Pass Muffler 
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Return-Flow Muffler 


In the return-flow type, the exhaust and tailpipe 
are offset, so there is an alternate path for the gas 
to follow. This produces an out-of-phasing effect 
and reduces the low and intermediate notes as well 
as the higher frequencies. The return-flow design 
also transfers more heat from the exhaust gases to 
the muffler than the straight-through type. 


noise from one truck with that from another, ex- 
cept to say “This one sounds noisy to me; this one 
sounds quiet.” And that means that noise is still 
pretty much a subjective reaction. Without a yard- 
stick, you can’t come up with a standard of accept- 
able noise level. 

Trouble with most currently used noise-measuring 
devices, says Jones, is that they record vibration 
only, and measure total noise or intense low-fre- 
quency sound. 

If present instruments and a jury of listeners 
were stacked against each other in noise tests, meter 
readings and jury judgment would coincide for only 
about 60% of the tests. That’s because the jury is 
adversely affected by high frequency noises and 
even more by intermittent noises, which can’t be 
measured by instruments. 

A new meter may soon be available which corre- 
lates more closely with jury judgment. It will have 
three frequency bands that show low, medium, and 
high frequencies. But this instrument won’t be 
good for enforcement purposes because of the com- 
plicated method for registering sound levels. 

Engineers also are unhappy about techniques for 
measuring exhaust back pressure. They say the 
manometer does not read exhaust back pressure 
until it becomes great enough t>) become an almost 
static pressure. 


3. Strides Being Made 


Despite the kaleidoscope of noise causes, the in- 
dustry is making trucks quieter. New knowledge, 
recognition of old problems, and actual redesign are 
achieving results. 

Muffler makers are helping the truck designer find 
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the best construction for each particular require- 
ment. They have been able to adapt acoustic muf- 
fler design to shape of space available by furnishing 
long, skinny mufflers, or short, fat ones. 

L. H. Billey, Donaldson Co., tells truck engineers 
that muffling is nothing more than correction of 
exhaust flow. He says the easiest noise to muffle 
is one having a sine wave of uniform amplitude and 
frequency. A noise with a square wave of nonuni- 
form frequency and amplitude is the most difficult. 
So improvements in exhaust A.M. (amplitude modu- 
lation) and F.M. (frequency modulation) will bring 
more useful power from the energy fed into the 
engine. 

Billey notes that the rear outlet exhaust manifold 
of an engine is bad from an F.M. standpoint. A V-8 
engine, with either two pipes or a cross-over to one 
pipe, is the worst condition. To correct it, he sug- 
gests that the passage from each port be of equal 
area and distance to the exhaust pipe flange. This 
also should be done with the intake manifold to 
assure equal amounts of air to each cylinder. 

Coiling fuel injection tubes in diesel engines pro- 
vides equal distance from pump to nozzle. It’s an 
example of an attempt to control F.M. and A.M. 
Although this kind of approach may be impractical 
for an exhaust manifold, Billey feels it merits in- 
vestigation. Since unequal distances are the cause 
of bad F.M. and A.M., such an exhaust manifold 
would do as good a job of silencing as an average 
muffler does today. 

The square wave comes from too many high- 
frequency side bands superimposed on the firing 
frequency. High-frequency sounds result from too 
much velocity or too-abrupt velocity changes at 
valves and valve ports. The harmonics are a func- 
tion of overall exhaust system length, or geometrical 
configurations such as distances to or between el- 
bows, location of muffler, and length of tailpipe. 

Billey also advises that exhaust stack diameters 
need attention. A 4-in. O.D. exhaust pipe is too 
small for a 300-hp, 6-cyl, 2100-rpm engine. 

Truck manufacturers are putting more and more 
emphasis on exhaust noise suppression. They are 
shooting for an exhaust noise level that’s not no- 
ticeably above the engine, fan, wheel, or windage 
noise produced by the vehicle in motion. 

To do this, they are trying to match engines with 
compatible mufflers. They realize that each type 
engine has a characteristic sound pattern; the ex- 
haust system has to be synchronized with this pat- 
tern to get acceptable noise levels. Failure to do 
this in the past produced poor installations. 

Truck engineers also are aiming for adequate 
proportions in the exhaust system to get back pres- 
sures which will not rob engine power. 

Diesel mufflers have been designed to operate at 
about 1 in. hg back pressure for naturally aspirated 
engines, up to about 1% in. hg for supercharged 
units. Gas and propane units are satisfactory at 
around 21% to 3 in. hg. 

C. E. Nelson reports that vehicle builders are 
going to larger mufflers. One manufacturer in- 
creased the size of his muffler by five times. Another 
is redesigning his cab to allow for an adequate 
muffler. And still a third has increased muffler size 
by two to three times for his new models. 

Since larger mufflers will cost more to replace, 
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How 
Exhaust Back Pressure 


Creates Noise 


The pressure wave set up by the sudden 
release of high-pressure gas by exhaust- 
valve opening is the basic cause of exhaust 
noise, explains M. L. Fast. This pressure 
wave has a very sharp front. So it can ex- 
cite all parts of the exhaust system, re- 
gardless of their own natural frequency. 

These pressure waves occur at all op- 
erating speeds and loads. The amplitude 
is mainly affected by load. 


At certain speeds, the number of pres- 
sure waves will correspond to the natural 
frequencies of the column of gas in the 
exhaust system. These resonance periods 
are quite noticeable when the engine is 
accelerated throughout its speed range. 
That’s one of the major problems in de- 
signing a satisfactory muffler. 


The pressure waves also will be trans- 
mitted to the atmosphere through the ex- 
haust system walls. This is usually called 
shell noise. It’s due to forced vibration of 
the containing walls of the exhaust mani- 
fold, exhaust pipe, and muffler. 


Leaks in the exhaust system are another 
source of exhaust noise transmission ... 
leaking manifold gaskets, split or burned 
out exhaust pipes or mufflers. 

Excessive back pressure manifests itself 
in two ways: 


1. Increased friction horsepower 
which reduces the engine’s mechan- 
ical efficiency. (The piston has to 
work harder to expell exhaust gases 
from the cylinder.) 


2. Diluting and increasing the tem- 
perature of the incoming air, which 
reduces the pounds of air available 
for combustion in the engine. 


If excessive back pressure is permitted 
for any considerable time, engine service 
life will suffer. Troubles like these will 
show up: (1) warped or burned exhaust 
valves; (2) manifold cracking and in- 
creased oxidation; (3) burned head and 
manifold gaskets; (4) burned and sticking 
pistons and rings; (5) possible cracking of 
cylinder heads; and (6) increased carbon 
and sludge in the crankcase. 
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ways of increasing muffler life are getting serious 
consideration. Aluminized steel, stainless steel, and 
ceramic-coated metals are being tested. Where 
weight isn’t critical, heavier metal has been used 
in mufflers. 


4. Reports from Truck 
Companies 


To determine specifically what is being done by 
truck builders, B. F. Jones contacted the top engi- 
neers of truck companies. The following are ex- 
cerpts from some of the reports he received: 


@ GMC Truck and Coach Division, General Motors 

Corp. C. J. Bock, Chief Engineer: 

New models for 1954 will have the noise level of the ex- 
haust reduced to the general noise level of the truck. It 
is felt that this will eliminate most of the complaints now 
being registered. 

To accomplish this we would have to increase the volume 
of the muffler and pay more for it. But we feel it must 
be done if we are to keep good public relations for the 
trucking industry. Mufflers have been increased in volume 
considerably for both gas and diesel vehicles. No mounting 
difficulties have been encountered. 

Our noise jury feels that new muffler sizes do a credit- 
able job of silencing our vehicles, and that if the exhaust 
systems are properly maintained there will be few, if any, 
complaints. 


@ International Harvester Co., Motor Truck Divi- 
sion: W. D. Reese, Manager of Engineering: 

At present two investigations are being conducted con- 
currently: One deals with the methods of recording en- 
gine exhaust noise on magnetic tape for jury appraisal of 
various exhaust systems. The other is a basic analysis of 
the effectiveness and efficiency of various muffling concepts. 

The study of recording techniques has included road- 
side exhaust noise recordings of moving vehicles, of en- 
gines equipped with a standard exhaust system operating 
on a dynamometer, and of a moving vehicle with the re- 
cording equipment mounted on the vehicle. 

We have reason to believe that much of the annoyance 
factor in exhaust noise results from the higher frequencies 
(100 cps and up), which are not harmoniously related. 
As yet, few firm conclusions can be drawn regarding noise 
abatement: However, as we progress into this field the 
facts will dictate the course of further study and permit a 
logical evaluation of the problem. 


@ Mack Mfg. Corp. 
gineer: 

During the past five or six years, considerable work has 
been done to find the best answer to these requirements, 
and progress can be illustrated by the following examples: 
a. Trucks and tractors with 200-hp diesel engines: We are 

now using an 8'42-in. diameter by 35-in. muffler with 
acceptable results. As further improvement, we have 
now developed an 8'2 by 60-in. muffler of the inter- 
rupted-flow type, which has affected a 30% reduction 
in noise level. No increase in back pressure and no 
sacrifice in life of muffler has been experienced, although 
cost is considerably higher. 

b. 200-hp gasoline engine: Change has been made from a 
6% hy 32-in. return-flow muffler to an 8% by 301'4-in. 
return-flow muffler with a 3'2-in. inlet in place of a 
3-in. one. Noise level has been improved and life of 
muffier has been increased, due to use of stainless steel 
interior and heavier metal gage. Controlled service 
installations have recorded mileages over 200,000 as an 
index to the endurance. 

c. 165-hp gas engines. Only change found necessary or 


F. R. Nail, Assistant Chief En- 
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desirable has been to increase diameter of inlet from 


3 to 3%-in. This has reduced back pressure and in- 
creased durability. 

d. On large COE models with 200 to 275-hp diesel engines, 
we have developed a new 6 by 14 oval section muffler, 
60 in. long, porcelanized, of the interrupted-flow type. 
Noise characteristics indicate objectionable levels are 
50% lower than with former 842 by 35 round muffler. 

e. 170-hp diesel. We are using the same muffler as for 
the 200-hp gasoline engine with excellent results. 


@ Peterbilt Motors Co. E. S. Ross, Chief Engineer: 

Unless the diameters of mufflers go to excessive sizes, 
there is not much improvement in the reduction of noise 
levels. If the mufflers are made 10 or 12 in. in diameter, 
it will be impossible to mount the mufflers in a practical 
manner. 

A muffler with both inlet and outlet at the same end, 
located on brackets under the frame side rail is practically 
impossible to install because of interferences from battery 
boxes, tire carriers, fuel tanks, and other chassis parts. 

In the COE models, it has been necessary to mount the 
vertical muffler on the side of the cab in a cove in the cab, 
itself, to keep within the 96-in. width limit. This would 
be practically impossibie with a 12-in. diameter muffler. 

To protect the driver from burns, it has been necessary 
to install a guard around the muffler, which again in- 
creases the diameter. 


@ Diamond T Motor Car Co.: R. C. Wallace, Execu- 
tive Engineer: 

Volume has the greatest effect in silencing mufflers. 
On one of our units using the 200-hp diesel, we have gone 
to a 9-in. diameter by 45-in. long unit. This has been 
accepted as good on the Pacific Coast. 

On our gasoline units, we try to stay at around 2-in. 
hg of back pressure or less, and still maintain a relatively 
low sound. 

We are very conscious of the public’s reaction on noise, 
and are setting up to run a complete recheck on our whole 
muffler program. It should be possible to develop a stand- 
ard muffler location for diesels, as there are some states 
which will not permit vertical stacks and others which re- 
quire them. 


@ Brockway Motor Co., Inc.: R. S. Reed, Chief En- 
gineer: 

In lessening the exhaust noise, care must be taken not 
to restrict the muffler, which will result in raising the back 
pressure with loss of power in the engine. An alternative 
is the use of a larger muffler, or twin mufflers, and, again, 
this brings up the question of difficulty in mounting— 
particularly on short-wheelbase tractors. 

It would seem that a muffler—to be quiet without too 
much back pressure—would require so much space that the 
only place to mount it would be on top of the cab. 

It seems necessary that muffler manufacturers come up 
with a device that’s quiet, efficient, and occupies a very 
small amount of space. 


@ Kenworth Motor Truck Corp.: R. C. Norrie, Chief 

Engineer: 

With the continually increasing horsepower required for 
the various trucks, the additional space required for the 
muffler must be taken away from either the body space 
or the driver. In our COE design, we have found it neces- 
sary to put a pocket in one corner of the cab to provide 
space for the muffler. 

We have also tried to increase the life factor of our ex- 
haust systems by using aluminum coated steel. 


@ Autocar Division, White Motor Co.: B. F. Jones, 

Chief Engineer: 

Recent investigations and tests of a number of muffler 
types have resulted in the adoption of a larger muffler 
than the one formerly used. This has materially reduced 
objectionable noise previously experienced, and has also 
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resulted in lower back pressure. However, tests and re- 
search are being conducted in our laboratory and on the 
road, in an attempt to further reduce the noise level, to 
that of other sounds given off by a vehicle on the highway. 


@ Reo Motors, Inc.: W. M. Walworth, Vice-Presi- 
dent in Charge of Engineering. 
We have recently released as a special equipment item 


Explosion Testing .. . 


a quieter muffler than our standard unit. Our standard 
unit is 6-in. in diameter by 22-in. long, and the special 
unit is 7-in. in diameter by 24-in. long. 

From a jury noise level standpoint, the larger muffler 
results in a 30 to 35% reduction in noise level. This is 
obtained with a penalty of only 42-in. hg in back pressure. 
We are hesitant to say that this muffier carries the noise 
level down to passenger car quietness, as, to date, we have 
not found a muffler that will do so. 


.. . of fuel boost pump throws light on explosion hazard. New procedure developed 


to permit designing aircraft equipment on ' 


N explosion testing to determine the safety of 
equipment for airplanes, certain aspects of ex- 
plosion phenomena are often overlooked. This was 
brought home to Boeing when a fuel boost pump 
under compliance test unexpectedly ignited the ex- 
ternal explosive mixture. Accordingly, a thorough 
study was made of flame travel through restricted 
openings which involved laboratory testing. 

In the test setup, two interconnected bombs were 
so arranged as to permit insertion of a flame sup- 
pressing device between two explosive mixtures. 
The devices used in a series of tests were metal 
plugs of various lengths with a single drilled hole 
through the center of each plug. The effect of both 
ignition location and fuel-air ratio could then be 
observed. 

The vent hole sizes used in the original pump 
had been found to be 100% unsafe in the laboratory 
test. Since the laboratory setup permitted very 
accurate control of conditions, it was felt that five 
occasions of flame travel through the pump in ac- 
tual test proved the laboratory test truly repre- 
sented the degree of safety which could be ex- 
pected from hole size and length relationships used 
in the pump. Fig. 1 presents graphically the hole 
sizes established as safe and unsafe. 

Following additional study, Boeing has established 
a new procedure for explosion proof qualifications, 
more detailed than normal, which reflect such items 
as mixture ratio, ignition location, and temperature. 
The requirements are such as to permit the equip- 
ment manufacturer to approach the design of new 
equipment as “designed safe” prior to fabrication. 
Thus far, necessary changes in equipment to qual- 
ify under the new procedure have been slight, and 
by and large manufacturers have welcomed having 
a way to approach equipment on a “designed safe” 
basis. 

(Paper “A New Concept of Explosion Testing of 
Aircraft Equipment” was presented at SAE National 
Aeronautic Meeting, Los Angeles, Oct. 2, 1953. It 
will be published in full with discussion in the 1954 
SAE Transactions. It is also available in full in 
multilithographed form from SAE Special Publica- 
tions Department. Price: 35¢ to members, 60¢ to 
nonmembers). 


Based on Oral Discussion 


F. A. Jennings, North American Aviation, Inc.: 
Did ignition ever occur in cases where no visible 
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‘designed safe” basis prior to fabrication. 


Based on paper by W. K. Klose Boeing Airplane Co. 


flame but only hot exhaust gases passed through 
the hole? 

Klose: No evidence of such ignition was found. 

Jennings: Were multiple small holes satisfactory 
as flame suppressors? 

Klose: Yes. 

R. E. Gorton, Pratt & Whitney Aircraft, Division 
of United Aircraft Corp.: Is there any reason for 
the apparent importance of the location of ignition 
source with respect to flame-suppressor holes? 

Klose: Literature led us to believe that it must 
be caused by the fact that gas molecules in the 
immediate vicinity of the point of ignition attain 
considerably higher temperature than those re- 
moved from the ignition source. 

M. Belzer, North American Aviation, Inc.: Is there 
any effect of baffles in the chamber? 

Klose: We have no information on this. 

F. E. Lenherr, Northrop Aircraft, Inc.: 
quench-distance theory predict hole size? 

Klose: Our understanding of this theory is 
limited. We found ourselves at a loss as to a means 
to include the effect of pressure drop across the 
opening since the theory was evolved to predict 
quenching under a constant-pressure burning con- 
dition not typical of aircraft applications. 


Can 
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Fig. 1—Showing the comparison of pump vent holes which tests 
established as safe with those which were originally in the fuel boost 
pump 
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How Quality Control Touches 


HE greater understanding constantly accorded to 

quality control in automotive plants is attested by 
expert opinion at two SAE Production Forum panels 
on this subject. Both at Milwaukee last September 
and Toronto last October quality control was re- 
defined and evaluated. Currently, it appears, qual- 
ity control: 


1. Is a joint effort of all company depart- 
ments to coordinate their activities; 


2. A method which assists in making the 
best possible product at the lowest possible 
cost; 


3. Is “the right material processed prop- 
erly”; 


4. Points the way to improvement in manu- 
facturing, tooling, inspection, and engineer- 
ing; 

5. Is not a cure-all for all manufacturing 


aches and pains, but a strongly-recom- 
mended remedy. 


And it doesn’t matter too much to whom quality 
control reports, as long as it helps to improve qual- 
ity, up production, and cut costs. 


Aids Engineering 


Quality control relations with the engineering 
group are important among the many contacts it 
has throughout the organizations it serves. QC 
methods on “probability-thinking,” tor instance, 
are of potential value to the engineers. These meth- 
ods can help them with problems of interpreting 
laboratory performance data and setting design 
tolerance. 

A QC group can make a number of studies to as- 
sure engineering that a particular part has the 
proper specifications and that it can be made ac- 
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and Gives 


cording to the drawing. These studies may include 
such steps as: 


1. Analyze the part to know what tolerances 
are necessary; 

2. Evaluate the process under which the 
part is to be manufactured to determine if 
the proper tooling is available; 

3. Specify gaging on the drawing to elimi- 
nate arguments between manufacturing 
and inspection as to how and where the 
part should be checked; 

4. Assure engineering that gaging is avail- 
able to measure accurately the part to be 
produced; 

5. Request that only important dimensions 
be placed on the drawing. 


Engineering-manufacturing attitudes differ on 
the last of these five points it was recognized. To 
engineering, all dimensions are important because 
they provide the area, volume, or specifications a 
part is to have or to which it must conform. But 
what’s important to manufacturing will vary in 
different cases. 

Parts made from mill stock, for instance, (rounds, 
squares, hexagons, structural shapes, etc) need only 
Show the work done on the part, as the initial 
geometry has already been set by standards. ... 
But parts made from forgings pose a different prob- 
lem. Too often, forging and casting dimensions 
appear on the same drawing. Though related, they 
can cause unnecessary checking in inspection of the 
final machined piece, as well as confusion in manu- 
facturing. So, many companies are adopting sepa- 
rate drawings for forgings, castings, and machining. 

Some help comes from classifying dimensions as 
major and minor. Major dimensions may be those 
having close tolerances related to mating parts. 
Minor dimensions may be those which do not affect 
function or application. 

Further argument about tolerances brought out 
a majority opinion at Milwaukee in favor of bi- 
lateral as opposed to unilateral tolerances. And, 
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Help Everywhere It Touches 


L. O. Laabs, 


Le Roi Co 
C. R. Burdick, Houdaille-Hershey Corp 


Based on reports of two secretaries at two Panels on Quality Control at SAE Production Forums. 
Mr. Laabs was secretary of the Panel at ape SAE National Tractor Meeting in Milwaukee, September 


14, 1953. Mr. Burdick, at 
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it was said, “taper” and “out-of-round” must be 
identified and isolated as such before the question 
can be answered: “How much of the tolerance can 
be used by ‘taper’ and ‘out-of-round’?” Engineer- 
ing tolerances usually include these variables and 
before they can be controlled, the ability of the 
process to hold within total tolerance must be 
known. 


Likely to Cut Inspection Costs 


In most cases, quality control tends to cut in- 
spection costs as well as improve quality. Only 
occasionally will it increase inspection costs by re- 
vealing a product not up to required specifications. 


It tends to reduce inspection costs by: 
1. Studying machine processes and capaci- 
ties to determine if a part can be made to 
specifications; 
2. Using sampling plans to reduce unneces- 
sary inspections; 
3. Using drawings indicating only impor- 
tant dimensions; 
4. Encouraging the worker to produce good 
pieces and to take pride in his work; 
5. Making available sufficient and satisfac- 
tory gaging. 


When an inspection operation must allow no de- 
fects, several special requisites to successful quality 
control application appear. Important among them 
are: 

1. Manufacturing must be capable of pro- 
ducing a good product; 

2. Costs will be increased when the risk is 
increased; 
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3. Engineering must design in a certain 
amount of safety area; 

4. The so-called 100% inspection will be 300 
to 400%, because the piece usually will be 
100% inspected during the processing. 


Putting a QC program into a receiving inspection 
department is entirely feasible, but involves special 
considerations. All purchased items, for example, 
should be inspected in the receiving department, 
and the inspection being performed by vendors 
should be determined clearly. The vendor and the 
receiving inspection group should agree on what the 
vendor is to inspect for. 

An acceptable sampling plan is needed, too, to 
keep defective material entering production to a 
minimum. Types of defects for which inspection is 
to be done should be classified, also. Also, records 
should provide a history of inspection performance 
on a particular vendor’s product and the types of 
defects found. 

Quality control is, in short, a common sense ap- 
proach to all kinds of inspection problems. It aids 
particularly in giving the inspection department 
data so that correct decisions can be made. 


Works Well on Short Runs 


Because the operator will usually take many 
measurements during a short-run job, quality con- 
trol can readily be applied. If he will just take the 
small additional effort to record his measurements, 
a very complete set of statistical records of machine 
process and capacity can be had. By these records, 
it can be determined if the piece is being produced 
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economically—and whether additional tools, gages, 
jigs, or fixtures are needed. 


Applies to Visual Inspection 

Quality control can be readily applied to visual 
inspection, too. To do so, scratches, dents, acid 
marks, splash and other defects must be charted. 
Rework and scrap must be recorded as well, and 
pictures and samples should be provided for com- 
parison by the workers and inspectors. All of these 
actions will aid supervisors in giving inspectors nec- 
essary training. 


QC and the Foundry 


Two approaches are possible to quality control 
of a foundry operation. The finished casting can be 
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TWO QUALITY CONTROL PANELS... 


. . . last Fall talked of common problems, de- 
veloped information which was both comple- 
mentary and supplementary. This article is a 
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analyzed, the defects recorded, and the record 
studied to determine what caused the defects. ... 
This is working backwards to the first process used 
in producing the casting. 

Or, it can be assumed that the foundry knows 
how to produce an acceptable casting. Then, the 
quality control program would be set up to control 
the process from the start to the finish. 


QC and Assembly Operations 


Applied to assembly operations, QC usually is 
used differently than when applied to manufactur- 
ing processes. Average and range charts are used, 
however, in variable measurements such as torque, 
timing, and piston fit. P and C charts are used to 
show the variation from hour to hour, day to day, 
and the long-range change. ... If variation from 
standard continues for any appreciable length of 
time, the record is placed on an assignable-cause 
report and sent to top management, so that cor- 
rective action may be taken. 


How to Install QC 


Quality control can be successfully installed either 
by qualified members of an existing organization or 
by consultants brought in for the purpose. If a 
company has several plants, it is probably best to 
have a central installation source until the program 
gets under way. Later, a decentralized QC opera- 
tion may be best. 

Large organizations are more likely than small 
ones to have staff personnel capable of setting up 
a program. It needs men trained in statistical 
quality control—but not necessarily college gradu- 
ates nor trained engineers. It needs men able to 
help everybody in the plant understand the objec- 
tives of the QC program. 

When consultants are required, management 
should never hire them just to be able to say to 
customers: “Oh, yes, we have a quality control pro- 
gram.” Management must really be ready to take 
the action necessary to install and operate a good 
quality control program. 

The time a consultant needs to complete an in- 
stallation varies, of course, with the size and com- 
plexity of the plant operations. In a small company, 
the installation might well be completed in six 
months. In larger companies, it could run five 
years or more in some instances. 

In any case, the simpler and more practical a 
QC system is made, the better are the results to be 
expected. ... And to keep a system sold and clearly 
understood, many believe, the QC group should 
keep talking to management in terms of dollars— 
and to manufacturing in terms of quality. 

Quality control, they believe, should be considered 
first as a defect-preventative. Cost reduction 
should be considered an important by-product. 

(The reports on which this article is based are 
available in full in multilithographed form from 
SAE Special Publications Department. SP-303 is a 
complete secretaries’ report of the seven panels of 
the 1953 SAE Tractor Production Forum; price: 
$1.50 to members, $3.00 to nonmembers. SP-305 is 
a complete secretaries’ report of the eight panels 
of the International Production Forum; price: $1.50 
to members, $3.00 to nonmembers.) 
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Fig. 2—But look at what jet fighters get 
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UEL systems of military aircraft are too complex. 
This doesn’t mean that all of the requirements 
which they must meet are unnecessary or undesira- 
able. But some of them are. And still others could 
be met in far more simple fashion. 

To be more specific, unnecessary fuel-system 
complexity arises from designing for full perform- 
ance on 7-lb fuels, and providing an emergency fuel 
system, extended inverted flight coverage, and an 
alcohol system for filter de-icing. 

Perhaps the best way to appreciate the compli- 
cated nature of current aircraft fuel systems is to 
compare one with the simplest possible aircraft 
fuel system. Such a system (see Fig. 1) consists of 
a single tank with a fuel-level gage, and a tube 
running from the tank to the engine through a 
manual shutoff valve. Hundreds of light airplanes 
are flying with just such a system, and it is entirely 
adequate for their requirements. 

By way of contrast, look at the schematic diagram 
of a fuel system with air refueling provisions for a 
typical jet fighter. (See Fig. 2.) A considerable in- 
crease in the number of tanks, lines, and compo- 
nents is immediately apparent. Moreover, this 
schematic indicates only the wiring necessary to 
associate certain shutoff valves with the corre- 
sponding float switches. If the complete electrical 
wiring of the system could be shown on an illustra- 
tion this size, the diagram would appear even more 
formidable. 

The gap between these two fuel systems is too 
great to bridge in a single step. For that matter, 
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while a few of the complicating requirements can 
and should be eliminated, others are either un- 
avoidable or justified by increased safety or tactical 
utility. In the case of those which cannot be elimi- 
nated, the logical course would be an attempt to 
accomplish the same results by simpler means. 


What Contributes to Complexity 


Before taking a look at what can be done, let’s 
see what factors contribute to fuel-system com- 
plexity ...and how they do it. Principal pro- 
moters of complexity are the requirements for: 


. Multiple internal tanks 

Automatic fuel-tank sequencing 

. Vapor suppression 

. Extended aircraft range of operation 
. Auxiliary fuel systems 

. Filter de-icing 

Emergency fuel system 

. One minute of inverted flight 

. Air refueling 

10. Single-point pressure refueling 


The best way to show how these factors contribute 
to fuel-system complexity is to take the simplest 
system for a given tank arrangement and build it 
up. 


Multiple Internal Tanks 


Fig. 3 shows the simplest system that can be used 
with multiple internal tanks. About the only differ- 
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ence between this system and the one shown in Fig. 
1 is the addition of a selector valve which permits 
each tank to be manually connected to the engine. 
Naturally, however, this increases the number of 
fuel level gages required. 


Automatic Sequencing 


With the advent of the turbojet engine, and the 
inherent higher fuel flow rates and less warning of 
fuel starvation, it was decided that manual tank 
switching would lead to too many flame-outs. (This 
decision is supported by considerable data on pilot- 
error accidents.) The result was a requirement that 
jet-engine fuel systems shall deliver all fuel to the 
engine without manual control by the pilot. 

Fig. 4 shows one way that automatic sequencing 


is accomplished. Centrifugal electric pumps in the 
wing and auxiliary fuselage tanks transfer fuel to 
the main tank through an automatic level control 
valve, keeping the main tank full until all other 
tanks are exhausted. Check valves are required to 
prevent transfer to a tank having an inoperative 
pump. Feed from various tanks may be propor- 
tioned by means of restrictors if required for air- 
plane balance. 


Vapor Suppression 


Fig. 5 shows the complication added in meeting 
the requirement that the system be designed for 
fuel conforming to MIL-F-5624, which includes 
Grade JP-3 having a Reid vapor pressure of 7 psi 


Jet-Fighter Fuel System 


Starts Like This 





Fig. 3-—Simplest system that can be used with multiple internal tanks 


Adds Vapor Suppression 


Fig. 5—Requirement for vapor suppression is met by tacking on two 
booster pumps 
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Gets Automatic Tank Sequencing 


Fig. 4—After getting devices to permit automatic sequencing of fuel 
tanks, the system looks like this 


Acquires Drop Tanks 


Fig. 6—Next, to give the airplane additional range, the system acquires 
more tanks and trappings 
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maximum. The system must also be operable on 
aviation gasoline, MIL-F-5572, having the same 
vapor pressure. This necessitates using a high-ca- 
pacity booster pump in the main tank. It also calls 
for the addition of an engine-driven booster pump 
with sufficient capacity to give full power up to 
6000 ft in the event of failure of the tank booster 
pump during take-off. 

The reason for this additional complexity seems 
to be tied up with fuel availability. When JP-1 was 
in use, the fuel-system designer could not take ad- 
vantage of its low vapor pressure because of a re- 
quirement that the system be able to handle avia- 
tion gasoline in an emergency. Moreover, availa- 
bility surveys indicated that JP-1 could not be pro- 
duced in sufficient quantities to fight a major war. 


As a result, MIL-F-5624, Grade JP-3, having a 7 
psi maximum Rvp, became the standard jet-engine 
fuel, largely on the basis of its high availability. 

When experience and research showed that JP-3 
was somewhat distasteful to the engines, and that it 
might sustain overboard losses of as much as 70% 
through evaporation and entrainment, Grade JP-4 
was added to MIL-F-5624. This fuel, having a Reid 
vapor pressure of 3 psi maximum, is currently the 
standard jet fuel. 

There are recent encouraging indications that 
the U.S. Air Force will permit designing fuel sys- 
tems for JP-4 only, provided a certain minimum 
emergency performance can be achieved on aviation 
gasoline. This would permit, for the first time, de- 
signing an aircraft fuel system for a fuel of less 
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Fig. 7—More plumbing permits fuel to be fed to the engine from tanks 
other than the main tank 
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Fig. 9—An emergency fuel system chips in with unnecessary duplication 
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Takes on Filter De-Icing 
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Fig. 8—Providing the fuel system with an alcohol de-icing system com- 
pounds complexity in a big way 
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Fig. 10—By the time provision is made for air refueling, the system 
becomes a real jungle of parts 
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Fig. 11—This shows what can be accomplished if a concerted effort 


is made to reduce fuel-system complexity. The system shown above 
meets the same requirements as the one shown in Fig. 10 


than 7 psi Rvp. Although this is a long step in the 
right direction, it is doubtful if boosting can be en- 
tirely eliminated unless the Reid vapor pressure is 
cut back to 1 psi maximum. 


Extended Aircraft Range 


Fig. 6 illustrates the complication introduced by 
the addition of two pairs of external drop tanks. 
This adds another float valve in the main tank, set 
higher than the valve for the internal tanks so that 
the external tanks empty first. It also adds an air 
pressurizing system for fuel transfer, pull-apart 
fittings for air and fuel lines, check valves, and 
empty warning lights for each tank. 


Auxiliary Fuel Systems 


Fig. 7 indicates the effect of the requirement for 
auxiliary systems whereby fuel may be fed directly 
to the engine from tanks other than the main tank 
in an emergency. By substituting a selector valve 
for the shutoff valve and adding the required 
plumbing, boosted fuel may be fed directly to the 
engine from either the wing tanks or the fuselage 
auxiliary tank. 

The system shown here does not prevent transfer 
of fuel to a battle-damaged main tank, but this 
function has been incorporated into some of the 
later systems involving air refueling or single-point 
ground refueling. 


Filter De-Icing 


Fig. 7 also shows the fuel filter de-icing syster.— 
a ‘mandatory requirement on most current produc- 
tion fighters. A better idea of the complexity it 
introduces is given by Fig. 8. Note that it calls for 
an alcohol tank with a low-level float switch, an 
electric alcohol injection pump, an electrically op- 
erated shutoff valve, a differential pressure switch 
which senses the fuel pressure upstream and down- 
stream of the fuel filter, a cockpit control switch, 
a warning light, and the necessary relays and wir- 


ing. 


This system is supposed (the word is chosen de- 
liberately) to function as follows: When ice collects 
on the filter element, the pressure drop builds up to 
the setting of the pressure switch and the warning 
light comes on. The pilot then puts the switch in 
the auto position. This energizes the relay that 
opens the shutoff valve and starts the injection 
pump. When the alcohol has meited the ice, the 
pressure switch opens, putting out the light, stop- 
ping the pump and closing the valve. The pilot 
then returns the switch to the off position. The 
manual switch position is added in case the pilot 
thinks he has ice but the pressure switch isn’t work- 
ing. The low-level switch in the tank was added 
in an attempt to reduce the number of pumps that 
were being burned out by dry running when the 
filter “ice” turned out to be dirt. 


Emergency Fuel System 


Fig. 9 shows a typical turbojet-engine fuel sys- 
tem including an emergency system. Aside from 
control switches, most of the components are usu- 
ally located on the engine. The emergency fuel 
system, however, adds considerable weight and 
complication to the overall fuel system and in- 
creases the operating and maintenance problems 
of the aircraft. This is particularly true where 
pumps are carried exclusively for emergency use, 
automatic flow regulation is incorporated into the 
emergency control, and automatic take-over is pro- 
vided. 

Normal flow is from the main element of the dual 
pump, through the main fuel control and double 
check valve to the fuel spray nozzles, the bypass fuel 
being returned to the pump inlet. The discharge 
of the emergency element is returned to the pump 
inlet through a normally open bypass valve. 

When the emergency control circuit is energized, 
the emergency bypass valve closes and flow is set up 
through the emergency fuel control and double 
check valve to the engine nozzles. At the same 
time, the normal system dump valve opens, bypass- 
ing the discharge of the main pump element di- 
rectly to its own inlet. 

The system shown in Fig. 9 has a deficiency which 
has been under discussion for some time. Note in 
the lower right-hand corner, the phantom outline 
of the preferred position of the emergency pressure 
switch. It can be seen that if the switch were 
placed downstream of the main fuel control, the 
emergency system would also give protection in the 
event of main fuel control failure. 

Certain engines have been equipped with the 
switch downstream of the control but a shuttling 
problem dictated moving the switch up to the fuel 
pump pressure side of the control. Apparently, the 
inherent pressure-drop characteristics through the 
main control could n»t be controlled to the extent 
that it would not fool the pressure switch into being 
actuated during landing operations (during which 
the throttle is retarded close to or in the idle range). 
Various types of differential pressure switches failed 
to correct the trouble. 

The result is that the emergency system shown in 
Fig. 9 actually gives automatic protection only in 
case of engine pump failure. It will not take over 
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automatically if fuel pressure fails completely due 
to malfunction of the engine control. ‘To make 
matters worse, the setting of the pressure switch is 
so low that automatic take-over will occur only if 
the failure of the fuel pump is complete. In short, 
there is no protection whatsoever, in either take-off 
or landing, against an engine control malfunction 
which might reduce the engine speed by any amount 
down to idle speed. 

This lack of partial failure protection is very un- 
desirable, but experience shows that it has not been 
very troublesome in practice. And attempts to cor- 
rect this lack of partial failure protection in the 
design of other types of emergency control systems 
have led to even worse hazards. 

In addition to their many deficiencies, emergency 
systems sometimes have a detrimental effect upon 
the reliability of the normal systems. 


Inverted Flight 


To comply with the requirement for one minute 
of inverted flight, it is necessary to use a double- 
ended boost pump or a sump arrangement which 
will feed the required fuel to the engine during 
negative G operation. 

Naturally, this complicates the normal fuel sys- 
tem and adds considerable weight to the airplane. 


Air Refueling 


Fig. 10 depicts a completely automatic fuel sys- 
tem including provisions for air refueling. Note 
the complications added by the requirements for 
dual shutoff valves and associated pilot lines neces- 
sary to prevent over-filling and subsequent destruc- 
tion of the tanks during air refueling operations. 
(Not only are the electrical and test systems omitted 
from this drawing, but so are the probe-locking hy- 
draulic mechanism and other special structural 
provisions.) 

A complete description of the functioning of this 
system is far beyond the scope of this article. 
Briefly, however, it consists of a long list of parts 
such as float switches, dual shutoff valves, solenoid 
shutoff valves, air shutoff and vent valves, and an 
air-refueling receptacle including its associated 
doors, hydraulic cylinders, probe-locking mecha- 
nisms, and other parts. 


Single-Point Refueling 


The latest revision in the Handbook of Instruc- 
tions for Aircraft Designers requires that all fighter 
aircraft be equipped with a pressure refueling sys- 
tem. The inlet provisions for supplying this sys- 
tem may be either a ground-refueling adapter, an 
air-refueling receptacle, or both. 

If the mission of the airplane requires thi,t an 
air-refueling system be specified, the overall com- 
plication of the system is increased very little by 
adding ground-refueling provisions. The only 
added parts are the standard ground-refueling 
adapter and the tubing connecting it to the mani- 
fold. 

On the other hand, when the mission of the air- 
craft does not require air refueling, the requirement 
for single-point ground refueling introduces almost 
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as much weight and complication as would be re- 
quired for air refueling. 


What Requirements Are Warranted 
Now let’s take a run down on the merits of each 
of these factors which contribute to jet-fighter fuel- 
system complexity. 

1. Multiple Internal Tanks: Use of multiple inter- 
nal tanks is usually unavoidable. In any case, 
at least two are required by current specifica- 
tions. Although this requirement has been 
waived in the case of some fighter aircraft, it 
appears to be justified provided the airplane can 
sustain battle damage to either tank without 
being destroyed by fire. 

2. Automatic Sequencing: This requirement is 
considered justified. Its complicating effect 
can sometimes be partially offset by fuel-sys- 
tem design. 

3. Vapor Suppression: Fuel-system complexity has 
been aggravated by designing for fuel of 7 psi 
Reid vapor pressure, either as a main or alter- 
nate fuel. Some airplane model specifications 
now permit designing the fuel system for JP-4 
only. It is recommended that this principle be 
made general by a revision of the HIAD, and 
that the emergency performance required on 7 
psi Rvp fuels be clearly specified. It is further 
recommended that studies be made to develop 
a standard fuel of satisfactory availability with 
a maximum Reid vapor pressure of 1 psi or less. 

4. Extended Range: The requirement for external 
tanks appears warranted by tactical considera- 
tions. This complicating effect may be offset to 
some extent by (1) using fewer, larger tanks, 
(2) using ground-removable instead of jettison- 
able tanks where feasible, and (3) merging the 
transfer system with the air-refueling system as 
much as possible (where air refueling is speci- 
fied). Some thought should be given to the 
possibility of eliminating external tanks by more 
frequent air refueling. 

5. Auxiliary Fuel Systems: Considering the addi- 
tional protection achieved by this relatively 
small increase in complexity, this requirement 
appears to be justified. 

6. Filter De-Icing: This requirement is considered 
entirely unjustified. It is recommended that the 
requirement for alcohol de-icing be abandoned 
and tests run to determine if any form of filter 
de-icing is necessary. If necessary, the require- 
ment for locating the micronic filter on the en- 
gine should be enforced, and thermal protection 
should be specified. 

7. Emergency Fuel System: Considering all the 
drawbacks of emergency fuel systems, it is 
questionable whether they pay their freight. 

“The authors in 1951 examined all records of 
F84 operation (both domestic and combat) and 
found only two cases of partial failure in 300,000 
hr of flying. Therefore, the reliability of the 
normal fuel system appears good enough to 
warrant elimination of the emergency system. 
The money and ingenuity now going into emer- 
gency systems would be better spent in per- 
fecting the normal system so as to achieve first 
order reliability. 

In short, this requirement should be deleted 
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as a general requirement for single-engine air- 
planes. It should be reserved for new and un- 
tried engine fuel systems and for special appli- 
cations. 

. One Minute Inverted Flight: This requirement 
is considered excessive. It is doubtful if there 
is an actual military need for one minute of in- 
verted-flight operation. The situation would 
be alleviated if a more realistic time limit were 
specified, and adjusted as necessary for the type 
and duties of the airplane. Based on experience 
with existing satisfactory fighters, a require- 
ment of 5 sec at full power at sea level appears 
to be reasonable. (The endurance would be 
longer at altitude due to reduced fuel flow.) 

. Air Refueling: Although this requirement intro- 
duces more fuel-system complexity than any 
other single item, it appears to be justified for a 
certain segment of our fighter force. There 
seems to be no other method of providing high 
mobility and extremely long-range operation. 
The complicating effect can be reduced some- 
what by careful system design. 

. Single-Point Refueling: When it is considered 
that most fighter aircraft can be refueled in a 
reasonable time through open filler caps by 
using several delivery trucks, it is questionable 
that the weight and complexity of a pressure 
refueling system is justified. An industry sur- 
vey is now being conducted by SAE Committee 
A-16 to determine the position of the aircraft 
industry on this requirement. The results 
should prove very interesting. 

In the event it is found necessary to retain 
this requirement, steps should be taken to re- 
duce the weight penalty by eliminating as 
many tank filler caps as possible. 


A Sample of What Can Be Done 


Now let’s consider what can be done to reduce 
fuel-system complexity without sacrificing safety, 
utility or airplane performance. 

Fig. 10 shows a fuel system designed to meet the 
same requirements as the system shown in Fig. 2. 
A marked reduction in complexity is clearly obvious. 

In the first place, even though this system pro- 
vides the same range without refueling, the need for 
wing tanks has been eliminated. (For the plane 
configuration chosen, more fuel could be carried in 
the fuselage.) Two large external tanks are used 
instead of four small ones. 

Moreover, the three fuselage tanks are located ad- 
jacent to each other so that they can be intercon- 
nected at the top. Thus it is possible to make them 
function as a single tank insofar as venting and 
air refueling are concerned. 

The use of one dual valve for refueling the three 
internal tanks, and a single rather than dual valves 
for the external tanks, greatly reduces the number 
of components required in the air-refueling system. 

For that matter, studies are in progress on a 
simplified valve for this location. At present a dual 
valve is required because the failure of a single 
valve might cause tanker pressure to rupture the 
tanks. 

Even if further simplification of this fuel-level 
control valve is not possible, the system shown 
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represents a substantial simplification in the air- 
refueling provisions. It also handles the transfer of 
fuel from external to internal tanks. 

It will be noted that fuel is delivered to the en- 
gine through three booster pumps operating in par- 
allel through three check valves. Fuel is fed to the 
engine proportionally until one tank is empty. 
Then the remaining pumps shut the check valve 
on the dry pump and continue until all three tanks 
are empty. This takes care of feeding all fuel with- 
out attention from the pilot. It also provides the 
equivalent of two auxiliary systems without the 
necessity of operating a selector valve. In the event 
of boost pump failure or battle damage to any two 
tanks, the third continues to supply the engine with 
boosted fuel. With this arrangement, the engine- 
driven booster pump can be eliminated. 

No provision is made in this system for one min- 
ute inverted flight. The large manifold required 
by this design is expected to result in somewhat 
better negative G tolerance than is available and 
considered acceptable in current production fight- 
ers. 

Although not shown in the diagram, a micronic 
filter is located on the engine. This filter is pro- 
vided with thermal anti-icing. An engine emer- 
gency fuel system probably would have to be used. 

This simplified fuel system is merely an example 
of what may be possible in the way of reducing com- 
plexity. 

Each new airplane design, of course, brings up 
new fuel-system problems. And each new fuel sys- 
tem must be hand-tailored for the particular air- 
plane. But if fuel-system requirements are taken 
into account in the initial design of the airplane, 
it will sometimes be possible to use a configuration 
conducive to minimum fuel-system complication. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


Secretary's Report of Comments by 


es R. Farrington, Wright Air Development Center 


N discussing the Service’s requirements which 

tend to complicate aircraft fuel systems, Mr. 
Farrington reminded the group that a recent re- 
vision to HIAD has considerably modified a number 
of previous requirements. Design performance is 
restricted to the use of JP-4 fuel, elimination of 
manual filler caps is now permitted, and various 
other more moderate requirements have been insti- 
tuted. 

Mr. Farrington also stated that in his opinion fuel 
filter de-icing is not worth its weight. Tests have 
shown, he said, that if the refueling facilities are 
controlled, very little water is present in the fuel 
for ice formation. It is his opinion that lack of 
proper ground maintenance is responsible for most 
of the icing which is encountered. He recom- 
mended that adequate engine-mounted filters be 
developed which will permit thermal or mechani- 
cal anti-icing of the filter element. Several such 
devices are currently under tests, he pointed out. 
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OUR engineers engaged in testing and evaluating 

automotive seats let their hair down at a Sum- 
mer Meeting round table. They were Arthur Bas- 
sette, Fisher Body Division, GMC; R. N. Janeway, 
Chrysler; W. E. Lay, University of Michigan; and 
E. C. Pickard of Ford. Here are a few of the things 
they had to say: 


@ The perfect seat cushion is probably a 
myth that has been chased across half a cen- 
tury by many very competent people. 


@ We are evaluating seat cushions two ways: 
(1) by measuring the difference in accelera- 
tion between the car body and the passenger, 
and (2) by comparing the effect of accelera- 
tion on a passenger seated on a cushion .. 
and on a hard wooden seat. 


@ Damping is essential to restrain resonant 
amplification of passenger motion! Some- 
time we are going to have to find a happy 
medium both in the degree of damping and 
the type of damping. 


@ Money would not be taken out of a seat 
cushion if it were fully realized what is hap- 
pening to the passenger who rides on it. 


e@ In testing seat cushions, we have to be 
careful that what we are hearing isn’t some- 
thing we are feeling and vice versa. 


@ We must remember that it is possible to 
become fatigued in a very comfortable living- 
room chair. 


@ Our suspension people designed a gadget 
for dropping a car. They couldn’t find a use 
for it, but we did! 


@ Don’t get discouraged if things go wrong 
with seat tests. They usually do. The in- 


APRIL, 1954 


OL on Au V 1g 
the auspices of the SAE Body Activity at 


Automotive Seatir ng and Evaluation by 
the SAE Summer Meeting, 
erate | T 


his round table 


»f Round Table 


C. Gordon, of Gordon-Chapman C m 


struments are right; we just don’t know how 
to interpret them. 


@ We don’t want the frequency of a passenger 
on a cushion to be equal or even close to the 
natural frequency of the car body on its sus- 
pension. 


@ The situation we have in present-day cush- 
ions is not exactly no damping, but it’s too 
close to this for comfort. Unfortunately, the 
trend has been in the direction of less damp- 
ing. 


@ Stated quite simply our problem is this: 
To get minimum amplification of passenger 
motion as compared with vehicle body mo- 
tion at low frequency ... and to give the 
passenger effective isolation from high fre- 
quencies. 


@ One of the most useful devices for studying 
the dynamic action of cushions (and pas- 
sengers) is the high-speed camera. 


@ Strain gages are especially useful as pick- 
ups. This is because they can be evaluated 
and calibrated under static conditions and 
used to record under dynamic conditions. 


@ One of the biggest problems in seat-cush- 
ion instrumentation is where to put the 
pickup and what kind of load to put on it. 


@ Certain types of instrumentation can be 
used to evaluate a particular point or a mul- 
tiplicity of points on a seat cushion under 
laboratory or road conditions. 


@ I wouldn’t mind taking half the chrome 
off a car and putting that value into the seat 
cushions. 


@ Oscar, a plastic dummy used for seat-de- 
velopment work, is a real helper in static test 
work. He will deflect a seat exactly the same 
amount as his human counterpart. 


31 








240 MOLDS ARE SPIT OUT EVERY HOUR 


by one machine (shown at right) in a just-baptized mechanized shell-molding foundry. 


This is one of the all-important . . . 


Tricks That Make 


HELL MOLDING has a lot to offer design engi- 

neers. With it, designers can get closer toler- 
ances, finer finishes, and, in many cases, lower-cost 
end products—if they avoid the pitfalls! 

Chief thing for designers to remember about 
tolerances is not to shoot for the moon. Cardinal 
rule here is to stick to tolerances that are feasible 
for a particular foundry. As a good yardstick for 
designers, today’s shell-molding foundries are hold- 
ing these tolerances: 0.003 to 0.005 in. per inch 
parallel to the parting line and 0.006 to 0.008 in. 
across the parting line. It has been found that 
control of tolerances is easier on smaller castings. 

When it comes to actual design, it’s important 
that perting over critical dimensions be avoided. 
Designs should be simple and laid out so that as 
much of the casting as possible can be made in the 
cope and drag. The less core work the better, since 
cores reduce the limits of dimensional accuracy. 

Foundry costs, it is true, are usually higher with 
shell molding. But reduced or eliminated machin- 
ing and finishing costs invariably more than make 
up for this. Shell molding, for that matter, won’t 
pay off (especially on short runs) unless machining 
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Shell Molding 


costs are drastically reduced. That’s because the 
necessary patterns or thermo-dies cost two to three 
times as much as normal or green-sand patterns. 

One pitfall wise designers will avoid is that of 
specifying too fine a finish. For the finer the 
finish, the higher the cost of the casting. Reason 
for this is that the necessary finer sands require 
larger amounts of resin to coat the increased sur- 
face area. And while the resin in a shell mold 
comprises only about 6% of the total weight, it 
represents approximately 80% of the total cost of 
the sand-resin mix. A sand with a 100 AFS fineness 
has been found to give g.o0d balance between cost 
and finish. 

As for the all-important question of what should 
and shouldn’t be shell molded, a pretty good rule 
of thumb is: If the weight of the metal in the cast- 
ing is twice that of the sand and resin used to make 
the mold, then shell molding is competitive with 
green-sand molding. 

However, mechanization of the shell-molding 
process is helping to make it more competitive with 
green-sand molding. (See above picture and cap- 
tion.) 
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Having made the decision to use shell molding, 
the next thing to do is to bear in mind the following 
things: 

With the shell-molding process, the die must be 
heated to 450 to 500 F. Gas heating is preferred, 
since electricity does not give uniform face tem- 
perature on the pattern. 

Gating must be correct the first time. This is be- 
cause thermo-dies cannot be soldered or altered in 
the conventional manner. 

Die surfaces must be very smooth and accurate. 

Shells must be ejected evenly and in one plane 
otherwise they will becume warped while hot. 

Shell molding seems to offer better strength and 
lower hardness in castings with sections up to 3/16 
in. Above this figure, these plus qualities disappear 
to the vanishing point. 

Actually, when it comes right down to it, the big- 
gest advantage brought about by shell molding is 
in other fields of foundry endeavor. It has stimu- 
lated progressive foundrymen to do a better job in 
their shops regardless of the process involved. 

This information on shell molding was contrib- 


APRIL, 1954 


Panel on Foundry Operations held as part of the SAE Toronto Pro- 


uted by: A. Reyburn, Foundry Superintendent, 
Cockshutt Farm Equipment Co.; W. Bryce, General 
Foreman, Grey Iron Foundry, International Har- 
vester Co. of Canada Ltd.; F. W. A. Baulch, Works 
Manager, Etobicoke Works, Aluminum Co. of Canada 
Ltd.; A. Barczak, Works Manager, Superior Foundry 
Inc.; J. Perkins, General Superintendent of Produc- 
tion, Foundry and Heat Treat Plant, Ford Motor 
Co. of Canada Ltd.; A. Pirrie, Manager, Dufferin 
Works, Standard Sanitary and Dominion Radiator; 
G. P. Phillips, General Supervisor, Foundry Re- 
search, International Harvester Co. 


(The report on which this article is based is avail- 
able in full in multilithographed form, together 
with reports of the seven other panel sessions of the 
1953 SAE Toronto Production Forum. This publi- 
cation, SP-305, can be obtained from SAE Special 
Publications Department. Price: $1.50 to members, 
$3 to nonmembers.) 










Buyers Market Now Forcing Suppliers 


RODUCTION control has been called the “traffic 

cop” of industry. Its job: having the right ma- 
terial, in the right amount, at the right place, at the 
right time. 

Right now, the amount and time functions of 
production control are getting top priority. That’s 
because the current buyers’ market makes flexibility 
a must in producing plants. The production con- 
trol department is carrying a major part of this 
responsibility . . . with inventories and lead time 
its chief concerns. 

Flexibility can be increased in many ways... 
banks; greater variety of raw materials; controlled 
floats of semi-fabricated parts; and inventories of 
finished parts which have a continuing demand. 

But the ideal can’t be attained unless raw mate- 
rials are quickly available from their source. Up 
until recently, steel was the big bottleneck. But 
today the situation is being cleared up. 

For the last 10 to 12 years, steel companies have 
been producing at greater than the theoretical 
maximum. They have been under constant pres- 
sure for more and more of their products, and have 
been unable to maintain or create inventories of 
semifinished materials in any form, including in- 
gots, billets, slabs, sheets, and bars. They also have 
not been able to carry out regular maintenance op- 
erations within their plants. During this period, 
each order received has had to be scheduled right 
through from the ore and coal piles. 

At present, because of some softening in demand, 
increased capacity, and improved techniques, steel 
companies are getting to the point where semi- 
finished banks are again in existence. This has in- 
creased flexibility and decreased required lead time. 

Greater availability of steel will result in smailer 
inventories in consumers’ plants. There is no point 
in over-buying and hoarding materials that can be 
secured readily when needed. The insurance-policy 
type of inventory is on the way out. The result will 
be more efficient operation at less cost. 

The size of banks in individual plants will return 
once again to the control of the treasury depart- 
ment, rather than the production department. 

This trend accentuates the problem of just how 
much inventory is needed to insure adequate pro- 
tection all around. The ideal would seem to be to 
aim at a complete turnover in one to two months. 

The automotive industry has found that 20% of 
its items represent 80% of total value. It’s using 
this to control dollar inventory. 

There is no universal formula for float sizes of 
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individual items. But generally, if lead time per- 
mits, bulky and costly items should be brought in 
often in small quantities, and small, inexpensive 
parts in large quantities, less often. Factors to be 
considered also are setup time, and manufacturing 
time, cost, handling, space consumed, and number 
of sources. 

Small shops always will have to carry relatively 
large raw material banks. They cannot exert the 
same pressure on their suppliers that larger com- 
panies can. 

Since the beginning of World War II, suppliers 
have been so sought after by users, that they have 
dictated to their customers when and how much 
material would be supplied. This condition has 
tended toward long lead times, both because of ne- 
cessity, and because of the theory of first come, 
first served. 

The time has come now when suppliers will have 
to assume their rightful share of responsibility to 
their customers. Suppliers cannot expect a long 
lead time. They will be required to level off their 
operations, so that they can produce economically 
and retain their skilled labor. Suppliers will have to 
store part of their end product. 

Opinion differs between supplier and consumer 
as to what lead time should be in effect now. Sup- 
pliers feel that they still need six months minimum 
and seven months maximum. Consumers feel that, 
under present conditions, they cannot forecast their 
requirements that far ahead. Agreement in each 
instance must be reached by mutual discussion. 
It should not be difficult where more or less stand- 
ard items are concerned. Special items vary with 
each producer and time required will depend on his 
willingness to maintain an inventory of finished 
items. 

Up to now consumers have deliberately ordered 
more parts and materials than they required on 
the theory that they would get what they could. 
Producers have been over-selling their capacities, 
and then trying just to get by, making shipment in 
small quantities to those customers who kept the 
most pressure on them. Neither of these practices 
is desirable. 

Customers wish that producers would not try to 
out-guess their schedules or banks. If they could 
depend on this, the customers would schedule more 
realistically. 

From here on, producers will have to sell delivery 
and service as well as product. 

Production schedules, for most companies, should 
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be made out monthly. But this cannot apply to job 
shops who must schedule according to many indi- 
vidual orders Suppliers must take some of the risk 
in running and storing regularly scheduled parts. 
Modern punched card systems can be used advan- 
tageously, both for scheduling, and material control 
operations. They are adaptable, particularly for 
large volume production of repetitive parts, but are 
not feasible for job shops. The automotive indus- 
try has not used them more extensively because the 
required equipment has not been available. This 
situation is clearing up now, and it is possible that 
this new medium for control will become more 
widely used in the future. 





Materials Handling 


The panel also discussed materials handling and 
came up with these 12 principles for efficient han- 
dling of materials: 


1. Materials should be moved in the largest units 
possible, consistent with safety and convenience, 
to minimize cost. 

2. The size of loads should be uniform and con- 
form to available equipment, aisle sizes, ceiling 
heights, and other physical peculiarities of the plant. 

3. The flow of material should be consistent with 
manufacturing requirements. 

4. It should be recognized that sometimes, be- 
cause of small volume or large initial cost of equip- 
ment, it is desirable to use less efficient methods for 
handling of material in a particular plant. 

5. The efficiency of a material handling method 
is determined by considering the cost to deliver one 
unit of the material where needed, plus the oper- 
ating cost and maintenance cost of the equipment 
involved. 

6. Machine operating time, processing time, and 
all other fabricating time elements, must be con- 
sidered when supplying material to an operation. 

7. Generally, material should not be on the floor. 

8. Constant demand items should be stored where 
most accessible, consistent with space limitations 
and safety. 

9. Equipment operated by gravity is the most 
economical. 
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10. Controlled conveyor systems are sometimes 
desirable for large volume and continued operation. 

11. Cranes are desirable for intermittent opera- 
tions which can be confined to a definite area within 
reach of the crane. 

12. Material can be handled with less effort, con- 
fusion, and cost on second and third shifts, if pro- 
duction is not operating. 


(The report on which this article is based is avail- 
able in full, together with the seven other secre- 
taries’ reports from this Production Forum, as 
SP-305 from SAE Special Publications Department, 
29 West 39th St., New York 18, N. Y. Price: $1.50 
to members, $3.00 to nonmembers.) 
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Diesel “Doctors’ Draw Bead on 


Exhaust Valve 


IESEL exhaust valves still suffer from the same 
maladies (breakage, guttering, sticking, and so 

forth) they did years ago. But one thing has 
changed. Today, more attention is being given to 
curing these ills! 

First of all, surveys have been made to find out 
which of these ailments valves contract most often. 
Next, the disorders found to be most prevalent have 
been diagnosed to determine what brought them on. 
Then, keeping these facts in mind, researchers have 
headed for the laboratory. 

So far, no one has come up with a patent medicine 
that will cure everything. But a number of treat- 
ments being investigated do show promise of being 
effective vaccines against at least some of these 
valve diseases. 

Before discussing these potential remedies in de- 
tail, however, let’s start at the beginning and see 
what diesel-engine makers consider to be the most 
bothersome valve malady. 


Valve Breakage Is Worst Offender 


Fig. 1 shows the result of just such a survey. As 
can be seen, valve breakage won this dubitable 
honor hands down. Over 60% of the manufacturers 
reported it as plaguing them most. Guttering ran 
a poor second with slightly over 10%. 

Valve breakage, it was known, falls into two cate- 
gories: (1) breakage due to impact fatigue, and (2) 
breakage due to thermal fatigue. 

Breakage due to impact fatigue may occur at any 
point on the valve head or stem. Generally, how- 
ever, it takes place where stress raisers act as nuclei 
for valve failure. (See Fig. 2.) 

Thermal-fatigue failure nuclei, on the other hand, 
originate at the valve-head outside diameter or on 
the valve face and show up as one or more radial 
cracks. (See Fig. 3.) The stresses responsible for 
these cracks are circumferential and may consist 
of (1) thermal stresses developed by temperature 
differences within the valve, (2) thermal stresses 
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due to differential expansion of the body and sur- 
face material of the valve, (3) residual stresses re- 
tained from the production of the valve, and (4) 
mechanical stresses induced by service conditions. 


Thermal Fatigue Causes the Disease 


A survey of diesel-engine manufacturers showed 
thermal fatigue to be the most frequent cause of 
valve breakage. (See Fig. 4.) 

To researchers, this indicated a need for a valve 
material that would first and foremost be highly 
resistant to thermal fatigue. (The material would, 
of course, also have to be able to resist impact 
fatigue and possess good resistance to oxidation at 
elevated temperatures.) 

However, while laboratory tests for evaluating 
oxidation resistance and impact strength are com- 
mon, not much has been done to date to evaluate 
thermal fatigue of a material. 

To obtain comparative data on this characteristic 
in an engine would require, we knew, a very long 
and expensive test program. Therefore, it was 
necessary to try to duplicate this type of failure in 
a laboratory bench-test apparatus. 

The test rig developed for doing this is shown in 
Fig. 5. Valves are alternately heated by an induc- 
tion coil and cooled by a watercooled seat. By pro- 
ducing drastic temperature differentials in this way, 
the thermal fatigue of a material can be determined 
in a matter of minutes. 


Some Materials Fight Off Thermal Fatigue Better 


To date, a considerable amount of thermal- 
fatigue data has been obtained on materials com- 
monly used for diesel exhaust valves. Fig. 6 shows 
the relative cracking tendencies of these materials. 
(The larger the number, the greater the resistance 
to cracking.) 

The laboratory data thus far obtained have been 
substantiated in service. It was found, however, 
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that small differences in relative cracking tendency 
had little significance in service. But when the 
spread was two or more points, there was an ap- 
preciable increase in service life. 

Other information learned about thermal fatigue 
can be summed up as follows: (1) facing thickness 
on a valve affects its resistance to thermal fatigue, 
(see Fig. 7); (2) the method of applying the facing 
material alters its structure which, in turn, affects 
its resistance to thermal fatigue; and (3) the struc- 
tural characteristics of the different facing mate- 
rials significantly affect the thermal fatigue of the 
valves on which they are used. 

The test rig also proved to be a good test tube in 
which to evaluate other potential valve-life extend- 
ers—shot peening, cold working, heat and quench- 
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Fig. 1—Worst diesel exhaust-valve trouble being encountered today Fig. 2—Valve breakage due to impact fatigue usually takes place 
is valve breakage where stress raisers act as nuclei for the valve failure 
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ing. The surface residual compressive stresses 
produced by these methods were found to give 
beneficial results in laboratory tests. However, to 
what extent these improvements will be realized in 
service has not been established as yet. 

Before leaving the subject of valve breakage, it 
should be pointed out that this program is still in 
its infancy. Much valuable data have already been 
obtained that will undoubtedly be of help in the 
quest for a new and improved material with greater 
resistance to valve breakage. 


Guttering Takes It Out of Valves Too 


Now let’s study the case history of the next worst 
disease suffered by valves—guttering. 
Except where inferior valve material is used or 


Fig. 3—Valve breakage due to thermal fatigue is initiated by one or 
more radial cracks 
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Fig. 4—Thermal fatigue is the most frequent cause of valve breakage 
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completely inadequate valve cooling exists, valve 
guttering or burning is always caused by failure of 
the valve to seat properly. This allows hot gases 
to blowby the valve at very high velocity, causing 
burning of the valve face and seat. Often this 
burning occurs in the form of a gutter. (See Fig. 8.) 

The use of materials that are very resistant to 
high-temperature oxidation helps avoid burning. 
However, when severe guttering occurs it is usually 
necessary to eliminate one or more of the following 
conditions to effect a cure: 


1. Cracks or flaws in the valve or seat. 


2. Warping or distortion of the valve head, valve 
seat, and/or cylinder head. 


. Peening or “brinelling” of the face or seat by 
metal chips or hard particles of combustion- 
chamber deposit. 


. Insufficient valve lash. 
. Sticking of the valve stem in the valve guide. 


. Formation of a brittle deposit on the valve face 
or seat, which subsequently chips off and forms 
a channel for the escape of the hot gases. 


Ways to Ward Off Guttering 


Many times guttering is brought about by im- 
proper selection of valve materials. In such cases, 
the material does not possess adequate oxidation re- 
sistance. With the slightest amount of leakage at 
the seating surface, guttering progresses over a 
wide area. The obvious remedy for this type of 
guttering is a better material. 

Perhaps the most difficult type of guttering to 


Fig. 5—Test rig developed for evaluating thermal fatigue of valve 
materials 
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XCR 1 
SIL 10 3.5 
21-4NS 5 
SIL 10N 5.2 
2112N 5.5 
XB 6 
71360 6.6 
SIL 10 TREATED 8.6 
XB STELLITE 6 FACED 10.8 


Fig. 6—Relative cracking tendencies of valve materials (the 
larger the number, the greater the resistance to cracking) 


cure is that due to cylinder-head distortion, which 
causes the valve seating surface to warp out of 
Shape. There is no easy solution to this problem. 


Some compensation for cylinder-head distortion 
can be made by reducing the rigidity of the valve 
head and allowing it to conform to the distorted 


valve seat. Beyond certain limitations, however, 
the valve-head sections would be weakened to the 
point where valve breakage occurs. It is a cut and 
try proposition to determine how much cylinder- 
head distortion can be tolerated in any individual 
engine, and to what extent the valve head can be 
lightened without provoking breakage. 

Guttering may also be brought on by sticking of 
the valve stem in the valve guide. This sticking 
may be caused either by stem and guide scuffing or 
by deposits at the hot end of the stem and guide. 

Until quite recently it has been considered neces- 
sary to lubricate the exhaust-valve stem to prevent 
scuffing and subsequent sticking. But it has been 
recognized that an oversupply of lubricant could 
provoke sticking because of the formation of a car- 
bon deposit at the hot end. Additive oils, carbon 
scrapers, deflector valve-stem designs, counterbored 
valve guides, and valve rotators have been used to 
permit adequate lubrication while minimizing this 
type of deposit and its effects. (See Fig. 9.) 

One possible new remedy for this valve-stem 
sticking and, to some degree, the valve-head deposit 
problem would be to remove the oil from the valve 
stem. In other words, block the oil from the valve 
guide and allow the valve stem torun dry. A valve- 
guide material capable of fulfilling this condition 
has been produced and is available to engine manu- 
facturers at the present time on an experimental 
basis. 

Still other epidemics of guttering are initiated by 
deposits. Frequently chunks of deposit from the 
combustion chamber or valve head become dis- 
lodged and brinell the seating surfaces causing the 
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Fig. 7—This shows the effect of valve facing thickness on resistance 
to radial cracking 
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Fig. 8—Valve burning often occurs in the form of a gutter 
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Fig. 9—Use of a carbon scraper is one way to combat valve guttering 
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Fig. 10—An interference angle between the valve face and seat helps 
crush deposits and prevent subsequent guttering 


valve to burn. Or a valve with little total deposit 
on its face may rapidly reach a burned condition 
because portions of the thin layer of brittle deposit 
flake away. 

Depending on the materials from which the 
valves are made, valves may heal or the guttering 
may become catastrophic. When indentation of 
the valve material occurs, there is no possibility for 
the valve to heal. 

The obvious way to take care of this type of gut- 


Excerpts from Discussion by... 


P. J. Sperry 


International Harvester Co. 


S a manufacturer of diesel engines, it has been 

our misfortune to encounter nearly every type of 
trouble described in this paper. We have also had 
the good fortune te be able to correct most of these 
difficulties by using one or more of the plans out- 
lined by the authors. 

Thermal fatigue encountered with valves of XCR 
material was corrected by using 21-4NS. 

The formation of deposits on the valve stems and 
head as a result of excessive lubrication has been 
a particularly tough nut to crack, especially in en- 
gines working at light loads. The authors suggest 
avoiding extended periods of idle or light-load op- 
eration. I wish I knew a means of persuading the 
gentlemen who operate shovels, track lines, and 
graders to do this. 

Since it would be difficult to completely re-edu- 
cate the operators of this type of equipment, it 
seems advisable to pursue with vigor the develop- 
ment of valve trains which will accept this type of 
operation without trouble. In our efforts along this 
line, we reduced the flow of lubricant to the point 
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tering is to prescribe a hard valve material or facing 
material. 

When valve-face deposits are sufficiently trouble- 
some, use of an interference angle between the valve 
face and the valve seat isa goodidea. (See Fig. 10.) 
That’s because an interference angle will help crush 
the deposits and prevent subsequent guttering. 

An interference angle, however, is definitely not 
advisable with rotated valves which require full use 
of the maximum seat width to facilitate good valve- 
face cooling and to prevent valve-face grooving and 
seat wear. 

The effect of rotation on valve-face deposits is 
somewhat clouded. Some users of valve rotators re- 
port improved face conditions; others claim no im- 
provement at all. 

Diesel manufacturers that do specify valve ro- 
tators, however, are unanimous in reporting that 
they (1) minimize the effects of valve-seat distor- 
tion, (2) prevent sticking, (3) prevent stem wear, 
(4) lessen guide wear, and (5) improve tip condition. 

Actually, due to the many factors affecting the 
performance of an exhaust valve, it is impossible 
to prescribe a universal valve design or material. 
Valves which fail prematurely in one engine may 
be most satisfactory in another. In fact, it might 
be necessary to use several different designs of 
valves made of two different materials in the same 
engine series to obtain the best performance for 
a particular application. For this reason, only 
through experience and test can optimum valve de- 
sign and material be determined. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


where we were in danger of scuffing valve stems— 
and still encountered trouble with deposits. 

We then discovered that a change from broach- 
type finishes to reamed finishes in the valve-stem 
guide would permit operation with less lubrication. 

We attempted to use interference angles. But it 
was found that befure a yood seat was developed, 
the valve face would become coated with a rather 
brittle deposit which prevented further development 
of the seat. As a result, we have eliminated the 
interference angle and are now lapping valves in 
place. 

We also tried using valve rotators—again without 
too much success. It was found necessary to com- 
bine the rotator with hard-faced valves and valve 
seats. Even then exhaust vaive life was not im- 
proved appreciably over the production setup. 


Question: What is the material in the bushing 
that doesn’t require oil? 


Answer: It is a trade secret. All that can be said 
is that it is a powdered material impregnated with 
dry lubricant. The porosity can be varied to gain 
the best dry lubricity. 
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Factors in Engineering Your 


materials 


andling 


Operations 


F. G. Bassick, Douglas Aircraft Co., Inc 


Based on secretary's report 


the SAE National Aeronat 


ATERIALS handling has become the tail that 

wags the dog in many plants today. In most 
small plants it used to be only an afterthought, with 
machine layout getting the main emphasis. Today 
materials handling is a pretty complex science that 
often can spell the difference between profit and 
loss in a company. It has to be engineered from 
product design right through handling equipment 
selection to operation. 

In the aircraft business particularly, the trend 
toward heavier and larger parts has pointed up the 
materials handling problem. 

For example, the wing skin of a late fighter mcdel 
is milled on a large skin milling machine. It starts 
out as a 2-in. aluminum slab 4 ft wide by 20 ft long. 
Handling problems arise in storing the raw stock, 
loading the machines, and moving the sections 
through their many operations. To top it off, huge 
quantities of chips removed in machining have to 
be gotten out of the way quickly because of the 
need for scratch-free surfaces. 

In one particular case, materials handling set 
the pattern for the plant layout. New techniques 
for handling these skins had to be worked out. 
Analysis of the final fix showed sizable dollar sav- 
ings. 

Situations such as this one show it’s smart busi- 
ness to recognize materials handling problems as 
early as possible in material flow pla.yning. One 
company has materials handling preplanners in 
the engineering section who advise while the design 
is still on the drawing board. 

Production build-up usually involves several pro- 
duction-rate phases. Since each production rate 
affects the kind of equipment needed and money 
available, materials handling planning should be 
broken down into these same phases. 


Inside and Outside Transportation 


Pretty early in the planning, factory men should 
accept the fact that internal and external move- 
ment are integral parts of the same service pack- 
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on Panel on Materials Handling of the Aeronautic Product 


Meeting, Los Angeles, Sept. 29, 1953 


age. Most effective handling comes from visualizing 
materials handling as complete movement of parts 
and materials from point of procurement to end 
product. 

However, internal and external transportation 
are different kinds of problems. 

Purchasing commercial transportation on public 


Meet the Panel 


Materials handling no longer is a babe in 


swaddling clothes. It has grown to a position of 
significant proportions in most plants today. And 
it affects practically every phase of manufactur- 
ing operations. 

That’s pretty well confirmed by the diversity 
of responsibilities found among the panel of spe- 
cialists which led the discussion from which this 
article is drawn. They are: 

e A. C. Wallen, | 


s Air ~~ Cc 

ej. E. Van Dorn, | 
eo F.C, Bassick, 
e R. L. Clark, 


e Fred Wythe, 


e R. F. Hurt, 





Fork Lift or Trackless Train? 


In floor handling equipment, the choice some- 
times has to be made between a fork lift truck 
or trackless train. 

An Air Force depot analysis throws some light 
on this determination by showing that: 


@ For loads moved up to 300 ft, use a fork 
lift truck. 


@ For loads moved 300 to 1000 ft, use both, 
with the fork lift truck as a tug. 


@ For loads moved over 1000 ft, use a fork 
lift truck at each end with a trackless train 
in between. 


VUUUEEEUEDOOOUEEANOUMNA NOAA NOH DEES 


highways calls for compliance with federal, state, 
county, and city regulations. Company rules hold 
for intraplant operations. 

In the plant it’s much easier to maintain super- 
visory control. For example, several companies con- 
trol operations with two-way radios on tugs and 
fork lifts, and improved efficiency 100%. Two-way 
radio in overhead cranes reduced delays consider- 
ably for another company. 

Personnel too can be controlled better within the 
plant. In one factory, a materials handling com- 
mittee worked up for each supervisor a check list 
showing the following items: 


1. Can some materials handling or movement be 
eliminated? 

2. Are materials loaded 
ERLY? 

. Are materials 
PROMPTLY? 

. Are materials properly protected and packaged 
for storage and transport? 

. Are materials stored properly and efficiently? 

. Are materials transported in the proper equip- 
ment? 

. Does incoming material go directly to work 
areas wherever possible? 

. Are rejected parts protected from further dam- 
age? 


and unloaded PROP- 


loaded and unloaded 


Another company combines its materials han- 
dling problems with its safety and housekeeping 
committees. Still a third plant furnishes a manual 
to supervision showing standard and special equip- 
ment, right and wrong ways of loading. 


Handling Equipment Selection 


Moving material from one work station to another 
takes the biggest single bite out of the manufac- 
turing dollar. That’s why this area holds a large 
potential for cost reduction. And the biggest single 
gain here can be made through mechanized ma- 
terials handling. 

Applying mechanized methods demands complete 
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analysis and planning of the operation. It entails 


considerations such as: 


1. Is the material durable or fragile, bulk or 
package? What is the package size? Is it 
palletized? 

. What is the volume of materials to be moved? 
Is the movement constant or intermittent? 

. Is the system to be planned and built into a 
new building, or will it be superimposed into 
existing facilities? 

4. Must it move in a fixed path? 


Most materials handling systems offer wide flexi- 
bility. But none can be applied universally. Nor 
is there a pat answer for the write-off period for 
amortizing mechanized equipment. It varies as to: 
(a) amount of capital money to be spent; (b) 
amount of money directly affected by government 
contracts; (c) floor space that can be saved; and 
(d) intangible factors such as requirements to main- 
tain schedules. 

Another easy way to save money in materials 
handling is to buy standardized equipment. It 
costs less in the first place and is cheaper to main- 
tain. 

Most suppliers will extend discounts on large 
quantity purchase of shelf or catalog items. Even 
with specially designed equipment, fabricators can 
build 10 units at a lower price than they can build 
one. 

Maintenance costs go down for several reasons. 
It costs less to train maintenance men and they 
become more efficient working on standardized 
equipment. It also cuts down on needed stocks of 
repair parts. One West Coast airframe plant re- 
duced its stocks of casters and wheels by 75% by 
standardizing on one type. 

Materials handling planners often face the al- 
ternative of floor handling as against overhead 
handling. Even before deciding which is better, 
they first must check to see if both are possible. 

Finding the better method hinges first on the 
manufactured product itself ... production rate, 
quantity on order, tools, jigs and fixtures, and so 
forth. Next come considerations of floor layout 
and building condition. That involves space limi- 
tations, building clearance heights, and ability of 
building to support overhead handling devices. 


Protection in Handling 


Materials handling equipment is expected to move 
parts without scratching or damaging them. It’s 
serious business in aircraft plants since surface 
scratches can cut down airplane air speed. 

Basic scratch-prevention material used is kraft 
paper, interleaved between parts.’ Padded fixtures, 
jigs, slings, and carts also help. In some cases, 
strippable plastic coatings do a job. For example, 
they help prevent obliteration of instrument panel 
lettering during assembly. A wash-off coating re- 
cently has been introduced. 

One company investigated strippable plastic coat- 
ings and found them useful in preventing only 
minor abrasions in handling. Careful handling, it 
was found, reduced scratch occurrence about as 
much as the coating. For most applications, the 
protection received from the coating is negligible 


SAE JOURNAL 





compared with the cost of applying and removing 
the coating. Then too, workers may tend to be less 
careful in handling if they think the coated part 
is fully protected. 

(Report on which this article is based is available 


Instrumentation .. . 


. . . for flight test has made rapid advance, but new instruments having greater 
accuracy, reliability, and flexibility are needed for future work. 


in full together with the eight other secretaries’ 
reports from this Production Forum as SP-304, from 
SAE Special Publications Department, 29 W. 39th 
St., New York 18, N. Y. Price: $2.00 to members, 
$4.00 to nonmembers.) 


Based on paper by \W/eseLavern Howland | 


great many new type instruments will be needed 
A to carry out flight test work in the future. 
Among the most important may be mentioned the 
following: 

There is needed first of all an improved type of 
tachometer which can be used in flight and have an 
accuracy of at least 0.1%. Following this there 
should be a new type of flowmeter having a very 
high degree of accuracy, say of the order of 0.25%. 
It should be unaffected by vapor and fluctuation in 
rate and should be capable of indicating rate as well 
as total fuel flow, and it should have a low pressure 
drop. 

A good simple digital indicator using standard 
type transducers is also needed. At the present 
time there are a large number of well developed and 
proven transducers on the market, but the number 
and type of indicators which can be used with them 
is extremely small. The need is for both a panel 
mounted digital indicator and an analog indicator. 
There is call, too, for an airspeed indicator and an 
altimeter with an electrical output which will have 
the same degree of readability as standard instru- 
ments on a standard oscillograph. 

Another instrument which will be sought is a 
high speed temperature recorder which will replace 
the standard Brown flight recorder. The Brown 
instrument has done a marvelous job for the past 
10 or 12 years and it will probably continue to do a 
good job for a number of years to come. However, 
the number and magnitude of the temperature sur- 
veys conducted and their importance in future air- 
planes is such that an instrument is needed which 
will record the data in a better form for automatic 
reduction and plotting. A similar device is needed 
for pressure surveys. 

A general and very broad type of new instrument 
required is one which will help the engineer solve 
various dynamic problems. Instruments of the 
type that can measure transfer function, phase 
angle, and frequency distribution are needed. 

The development costs in elapsed time required 
on a prototype airplane are greatly affected by the 
type and amount of instrumentation used. The 
magnitude of the data recorded and problems and 
factors requiring study indicate that complete 
automatic data recording and analysis must be ac- 
complished in the future in order to shorten de- 
velopment time. (Paper, “Flight Test Instrumenta- 
tion Status” was presented at SAE National 
Aeronautic Meeting, Los Angeles, Oct. 2, 1953. It is 
available in full in multilithographed form from 
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SAE Special Publications Department. Price: 35¢ 


to members; 60¢ to nonmembers.) 


Based on discussion 


Comment: (George Keinath, consulting engineer) 
The multiframe sweep balance recorder records 
temperatures and pressures up to a hundred times 
faster than the usually used instruments. 

The sweep balance recorder is a facsimile re- 
corder with the transmitter on the same shaft as 
the receiver. A measuring eye scans the whole 
length and range of a circular potentiometer. When 
the balance point is passed, the eye gives a current 
impulse through a high-speed electronic null relay. 
Data appear in separate frames, not in galaxies. 

Speed between the marker stylus and the chart 
may be as high as 240 in. per sec. Time needed to 
mark the volt-sensitive paper is as short as 20 
microsec. Only the reaction time of the paper 
limits the speed of sweep balance recording. With 
four channels, 400 measurements per sec are pos- 
sible. 

Sweep balance recordings may be made on film. 
One such recorder planned for commercial airplanes 
records 18 variables for a full week. 


Question: 

“Can you tell us if any progress is being made 
toward getting digital results from the various 
instrumentation directly in the airplane?” 
Answer: 

“It is felt that present development should be 
mainly directed to improvement of trinsducers. 
Better transducers are needed in order to make full 
use of presently available recording methods.” 
Question: 

“Has anybody considered suspending instrumen- 
tation on a balloon and flying the airplane in the 
vicinity of the balloon for the purpose of the cali- 
bration of the airplane’s instruments?” 

Answer: 

“Yes, that is one of our methods of calibration.” 


Question: 

“What do you believe to be the present and future 
accuracy requirements for aircraft instruments?” 
Answer: 

“The accuracy must be as high as possible to attain, 
and in scarcely any item is more than 1% permissi- 
ble. Many items require accuracy nearer 0.1%.” 
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Fig. 1—Propeller noise (first harmonic) of a turbo- 
prop transport would drop off slightly during the 
take-off run, experience a sudden drop as the plane 
gains altitude, then rise sharply with increases in 
high-altitude flight speed—as shown by the solid 
line above. (These curves were figured on the basis 
of a 4-blade, 17.5-ft propeller with 10.75 ft tip clear- 
ance. Take-off conditions: 12,000 hp, 770 fps rota- 
tional tip speed, sea level. Cruise conditions: 4000 
hp, 750 fps rotational tip speed, 40,000 ft) 











— 30 FT— 
indie 
iNet 

t 
DECIBELS 7 DECIBELS 

sia ens 

TAKE - OFF RUISE 
scelctiale sacs 4 

Fig. 2—This shows the distribution of propeller 


noise (first harmonic) along a turboprop fuselage 
wall under conditions of take-off and cruise. Note 
that at take-off, the maximum noise level occurs 
very near the plane of rotation of the propeller. 
Under the cruise condition, however, the noise 
level peaks fore and aft of the plane of propeller 
rotation. (These curves were figured on the basis of 
a 4-blade, 17.5-ft propeller with 10.75 ft tip clear- 
ance. Take-off conditions: 12,000 hp, 770 fps ro- 
tational tip speed, sea level. Cruise conditions: 
4000 hp, 750 fps rotational tip speed, 40,000 ft, 545 
mph) 
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Turboprop 


Propeller 


NTIL field tests prove otherwise, it appears that 

it will be possible to figure out on paper the 
quietest propeller for a particular turboprop. 
What’s more, paper evidence adds solid support to 
the theory that propeller noise increases with in- 
flight speed. Perhaps even more important, it in- 
dicates that propeller noise of future turboprop 
transports won’t be any greater than that of today’s 
large reciprocating-engine airliners. 

In short, calculations of propeller noise made by 
turboprop and piston-engine airplanes during vari- 
ous operating conditions indicated that: 

@ It will be possible to figure out on paper the 
“quietest” propeller for a particular turboprop. 
(This will be done by varying such things as tip 
speed, diameter, and number of blades.) 

@ At air speeds exceeding 300 mph, propeller 
noise increases appreciably with air speed at high 
altitude. At sea level and relatively low velocities, 
however, there is a tendency for propeller noise to 
decrease with increasing forward speed. 


e Except for areas within a few thousand feet 
of the take-off runway, the maximum overall com- 
munity noise of turboprop transports need not ex- 
ceed that of present-day reciprocating-engine 
transports. As for cabin noise in the turboprop, it 
will be less when taking off .. . and not perceptibly 
greater when cruising at aititude. 


Perhaps even more important than these con- 
clusions, however, is the fact that they could be 
drawn from calculating-machine results. For it 
wasn’t until 1949, when an expression was developed 
for the rotation component of in-flight propeller 
noise, that such noise calculations could be made. 

Before going into the details of what the paper 
evidence showed, it should be mentioned that only 
propeller rotation noise was taken into considera- 
tion. That’s because the other component of pro- 
peller noise—vortex noise—is relatively small except 
for conditions of engine idle. 
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It should also be pointed out that the analysis 
was confined to the first harmonic component of 
propeller rotation noise. There are a number of 
reasons for this. For one thing, at high forward- 
speed conditions, calculation of sound pressure 
amplitudes for harmonics higher than the funda- 
mental frequency becomes a very lengthy procedure. 
For another, the first harmonic is usually of the 
highest intensity and the most difficult frequency 
to control. 


What Controls Turboprop Noise 


Now, Keeping these things in mind, let’s take a 
look at what the calculations showed to be the: 


Effect of forward air speed on propeller noise: This 
is shown by the solid line in Fig. 1. (The noise 
levels indicated by the broken lines are of academic 
interest only.) 

Starting with the take-off run, the propeller noise 
level of a turboprop drops slightly at first; then 
increases gradually as the plane approaches 300 
mph—take-off speed. Following this, at high-alti- 
tude level flight and cruise power, it increases with 
air speed from about 129 db at 300 mph to 139 db 
at 545 mph. The discontinuity in the solid curve at 
300 mph represents the change that takes place 
with reduction in engine power and propeller tip 
speed and increase in altitude in climbing to 40,000 
ft. 


Effect of air speed on distribution of propeller noise 
along turboprop fuselage wall: As shown in Fig. 2, 
at the zero forward speed or take-off condition, the 
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maximum noise level occurs very near the plane of 
rotation of a propeller with a fuselage clearance of 
10.75 ft. This peak is relatively broad and falls off 
almost symmetrically with distance forward and 
to the rear of the propeller. (This is in good agree- 
ment with experimental results.) For the condition 
of high-speed cruise, the noise level peaks fore and 
aft of the plane of propeller rotation. While under 
the conditions chosen, these peaks differed in mag- 
nitude by only 5 db and the larger one was behind 
the propeller, this is not always the case. With 


Prop Control, Like Noise, 
Is No Barrier for Turboprops 


UST as there’s no cause for alarm about pro- 
peller noise of future turboprop transports, 
so it is with propeller control systems. 


That’s because there is no supersonic control 
problem beyond that already encountered in 
present transonic and subsonic turboprops. Pro- 
peller parameters and engine characteristics 
which are important to control vary only slightly 
at sonic and moderate supersonic speeds. 


Thus today’s propeller control mechanisms 
will be entirely suitable for tomorrow’s super- 
sonic turbine-propeller aircraft. 
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Fig. 3—Turboprop propeller noise (first harmonic) 
at zero air speed and take-off power decreases al- 
most linearly with increasing propeller diameter, 
assuming tip c'earance remains constant—as shown 
by broken curve above. At the high-speed cruise 
condition, the noise level falls off rapidly with in- 
creasing propeller diameter to a certain point, then 
rises with further increases in diameter. (These 
curves were figured on the basis of a 4-blade pro- 
peller, with a rotational tip speed of 900 fps and 
10.75 ft tip clearance) 
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Fig. 4—Turboprop propeller noise (first harmonic) 
at zero air speed and take-off power increases al- 
most linearly with tip speed—as shown by the 
broken curve above. At flight speed, however, pro- 
peller noise first decreases, then increases with in- 
creasing tip speed. (These curves were figured on 
the basis of a 4-blade, 20-ft propeller with 10.75 ft 
tip clearance) 





other propeller sizes and operating conditions, the 
larger peak may occur forward of the propeller... 
and noise levels differ by 20 db or more. 


Variation of propeller noise with propeller diameter 
under take-off and cruise conditions: Turboprop 
propeller noise at zero air speed and take-off power 
decreases almost linearly with increasing propeller 
diameter, assuming tip clearance remains constant. 
(This is shown by the broken curve in Fig. 3.) At 
the high-speed cruise condition, the noise level falls 
off rapidly with increasing propeller diameter to a 
certain point; then rises with further increases in 
diameter. Of course, this optimum propeller di- 
ameter from a “cruise” noise-reduction standpoint 
will vary, depending on propeller parameters and 
operating conditions. Also, it should be noted that 
the most desirable propeller for “quiet” operation 
at static conditions is not necessarily the best in 
high-speed flight. 


Variation of propeller noise with propeller rotational 
tip speed under take-off and cruise conditions: Tur- 
boprop propeller noise (of a 4-blade, 20-ft diameter 
propeller) at zero air speed and take-off power 
increases almost linearly with tip speed. (See 
broken curve in Fig. 4.) At flight speed, however, 
propeller noise first decreases, then increases with 
increasing tip speed. This suggests the possibility 
of designing a propeller for minimum noise genera- 
tion at frequently used flight conditions. 


Variation of propeller noise with number of blades 
on the propeller under take-off and cruise condi- 
tions. For zero or near zero air speed, increasing the 
number of blades in a propeller decreases propeller 
noise. (See Fig. 5.) For the parameters chosen, 
the noise reduction amounts te only 2 db for each 
additional blade, but at lower tip speeds noise re- 
duction is considerably more. At the high-speed 
cruise condition, the first harmonic of propeller 
noise increases about 1 db for each blade added toa 
propeller. (However the variation of this 1 db in- 
crement with tip speed needs further study.) For 
intermediate air speeds, the noise level variation 
with blade number will lie between the extremes 
for take-off and cruise. 


Turboprop versus Piston Engine 


Thus, these results indicate that it will be possible 
to figure out on paper the “quietest” propeller for a 
particular turboprop. Next, the natural question is, 
“How will the noise level of such propellers compare 
with that of propellers on reciprocating-engine 
transports?” 

Further “paperwork” produced this answer: Ex- 
cept for areas within a few thousand feet of the 
take-off runway, the maximum overall community 
noise (all harmonics) of turboprop transports will 
not exceed that of today’s higher powered piston- 
engine aircraft. 

Fig. 6 shows this graphically. The bullet-shaped 
contours indicate the ground area adjacent to the 
take-off runway that is exposed to noise levels of 
80, 100, and 120 db. In the immediate vicinity of 
the runway, the conventional airplane has a slight 
edge since the 120 db sound pressure level encloses 
a slightly smaller area. However, as the distance 
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Fig. 5—Turboprop propeller noise (first harmonic) 
at zero air speed and take-off power decreases as 
the number of blades in a propeller is increased— 
as shown by the broken curve above. At the high- 
speed cruise condition, propeller noise increases 
Slightly for each blade added to a propeller. (These 
curves were figured on the basis of a 17.5-ft pro- 
peller, with a rotational tip speed of 750 fps and 
10.75 ft tip clearance) 


from the take-off path increases to where the noise 
level is only 100 db, the turbine-powered transport 
is on a par with its piston-engine counterpart. And 
at the 80 db level, it exhibits a small improvement 
in the size of the ground area saturated. Note, too, 
that the greater rate of climb of the turboprop air- 
craft is reflected in the shorter length of the 80 db 
“bullet.” 

Now, taking this comparison a step further, let’s 
see what was found when we compared propeller 
noise (of each type of aircraft) at the fuselage wall 
and at a distance 2000 ft from the propeller. 

The results of this study are shown in Fig. 7. 
The maximum noise levels along an imaginary fuse- 
lage wall are summarized in the first two pairs of 
bars. In cruise, the turboprop noise is seen to ex- 
ceed that of the conventional installation by less 
than 3 db—a barely significant amount from a prac- 
tical standpoint. At take-off, on the other hand, 
the turbine propeller has the advantage by 5 db. 
As the distance from the propeller is increased to 
2000 ft, however, the turboprop propeller noise level 
again exceeds that of the reciprocating-engine pro- 
peller. (See third set of bars.) 

Actually, the overall community noise at 2000 ft 
is about the same for both types of aircraft (as 
shown by the bullet-shaped contours in Fig. 6). 
That’s because the strong high-order harmonics of 
piston-engine propellers make up for the higher 
first harmonic levels of turboprop propellers. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 
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Fig. 6—Except for areas with a few thousand feet 
of the take-off runway, the maximum overall com- 
munity noise (all harmonics) of turboprop trans- 
ports will not exceed that of today’s reciprocating- 
engine aircraft 







% 14 
0 
=a i/ 
5 TURBINE 
Q 120 
- | RECIPROCATING 
G ENGINE 
4 100 
W 
ax 
an 
2 
& CRUISE TAKE-OFF TAKE-OFF 
AT TIP AT TIP AT 
3 CLEARANCE CLEARANCE 2000 FT 
a 
2 CONDITION OF OBSERVATION 


Fig. 7—This shows a comparison of the propeller 
noise levels (first harmonic) at the fuselage wall 
and at a distance of 2000 ft from the propeller for 
a turboprop and piston-engine aircraft. In cruise, 
the turboprop noise level is slightly greater at the 
fuselage wall; at take-off, it is slightly less. Ata 
distance of 2000 ft from the propeller, the turboprop 
noise level exceeds that of the reciprocating-engine 
propeller by a small amount, but this is only true for 
the first harmonic. (These curves were figured on 
this basis: Turboprop: 4-blade, 17.5-ft propeller 
with a 10.75 ft tip clearance. Take-off conditions: 
12,000 hp, rotational tip speed of 770 fps, sea level. 
Cruise conditions: 4000 hp, rotational tip speed of 
750 fps, 40,000 ft, 545 mph. Piston-engine: 3-blade, 
15-ft propeller with a 1.5 ft tip clearance. Take-off 
conditions: 3250 hp, rotational tip speed of 1000 
fps, sea level. Cruise conditions: 2000 hp, rotational 
tip speed of 825 fps, 20,000 ft, 320 mph) 
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Why 
Nash 


goes for 


Unitized Car 


NITIZED car bodies offer many practical advan- 
tages over chassis frame-type bodies. Among 
these are: 


@ Greater efficiency in use of materials, particu- 
larly structural steel. 


@ Greater torsional rigidity, resulting in an im- 
proved ride. 


@ Greater safety to passengers, due primarily to 
better absorption of impact energy. 


@ Reduced body noise due to one-piece construc- 
tion. 


@ A structure better adapted to modern full-width 
bodies. 


More Metal Put to Work 


Greater efficiency in use of materials, particu- 
larly steel, comes largely from elimination of the 
conventional chassis frame, which in American cars 
normally weighs from 200 to 275 lb. 

Part of this saving must be put back into the 
unitized body in the form of added bracing, attach- 
ing brackets for rear suspension units, and so forth. 
But approximately 60% of the total weight of the 
usual frame and body mounting parts can be saved. 
In addition, economies can be effected in engine, 
drive system, suspension, brakes, and axles as the 
direct result of weight saving elsewhere. 

The overall result is that the total weight saving 
in a unitized-body car is nearly that of the usual 
chassis frame. 

Part of this weight saving results from effective 
use of monocoque construction, which simply means 
use of the outer skin of the body for load-carrying 
functions. The outer skin is stressed and put to 
work by adding to the strength and rigidity of the 
box-section inner structures. 
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Nearly all Nash body stampings (except hood, 
doors, and trunk lid) are used in this manner. Most 
important, however, are the roof section, the front 
and the rear wheel housings and fenders, and the 
dash or fire wall. Skin-stressed outer panels com- 
bine with the inner framing to which they are solidly 
welded to give a structure rigid in all directions. 

Thus, a greater proportion of the body steel in a 
unitized car is put to work—less metal goes along 
merely for the ride. 


Greater Torsional Rigidity 


Unitized construction is particularly advantageous 
in that it offers high initial resistance to torsional 
deflection. 

The usual automobile body, rubber-mounted to a 
chassis frame, can be arranged to offer comparable 
rigidity when deflected through relatively large 
angles. Under these conditions, the rubber mount- 
ings are compressed solid and the frame and body 
act as a more or less single structural unit. 

For relatively small deflections, however, the chas- 
sis frame alone resists torsional forces. The result- 
ing rigidity is only a small fraction of that supplied 
by either a good unitized body or a separate frame 
and body acting solidly together. Ride and general 
car feel are adversely affected, since many of the 
deflecting forces are insufficient to pick up the in- 
herent rigidity of the usual body through its flexible 
mountings. 

When both front or both rear wheels hit an ir- 
regularity together, any car is subjected to bending 
stresses. In a car with a separate chassis frame, 
the bending stresses may be concentrated at the 
forward mounting point of the body to the frame, 
where an abrupt change in section height normally 
occurs. With a unitized body, on the other hand, 
a rugged A-structure joins the body dash to the 
front suspension. 
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Hence, a car with a well designed unitized struc- 
ture feels more stable on the road, and gives a 
better ride, than a comparable car with separate 
frame and flexibly mounted body. 


Safety Bonus for Passengers 


Unitized structure also provides greater safety 
for the passengers. 

This results partly from the two massive “A” 
structures in front of the passengers, extending 
around each side of the engine. Added metal at 
these areas guards passengers against head-on and 
front corner blows. 

In addition, the longitudinal members of the floor 
structure, located between the wheels near the outer 
edge of body, provide greater protection aguinst 
collisions from the side. By contrast, the usual 
chassis frame, with main side rails well inside the 
wheel line, offers little resistance to this type of 
damage unless the body side panels are collapsed 
far enough to pick up the frame side rails. 

Recent airplane experience indicates that ju- 
dicious distribution of light metal sections, as in 
the unitized design, more effectively protects pas- 
sengers. By allowing metal at the point of impact 
to crush without abrupt increase of resistance, pas- 
sengers are better protected against sudden and 
violent stops. 

In some accidents the extra compressive strength 
of a chassis frame in the longitudinal direction may 
increase deceleration rates to a point where pas- 
sengers are thrown violently against seats, instru- 
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ment panel, glass or other interior body parts. With 
unitized structure, however, more gradual absorp- 
tion of the blow, with accompanying reduced de- 
celeration rates, saves lives as evidenced by nu- 
merous accident records. 


Fewer Squeaks and Rattles 


With the increased torsional rigidity of the unit- 
ized car structure, there is less tendency for struc- 
tural squeaks and rattles to develop. 

There are no flexible body-to-frame mountings 
to loosen and develop squeaks; no separate riveted 
chassis frame to loosen. 

The net result is that a unitized car stays quieter 
and maintains its original structural rigidity longer. 


Adapts Easier to Full-Width Bodies 


The American style trend toward wider bodies in 
recent years has complicated frame design. When 
bodies were comparatively narrow, mounting them 
to a chassis frame was comparatively simple; the 
body sills could easily be made just as wide as the 
frame. Now, however, it is necessary to furnish long 
outriggers, with numerous cross bracings and re- 
inforcements, to provide an acceptable body-mount- 
ing system. 

The unitized design avoids all this complication 
and extra weight. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 
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Change Control 


overall plan and 
changes with a 


HANGE control provides an 

schedule for making product 
minimum of cost and confusion. 

It involves different methods of handling routine 
and emergency changes; accurate classification of 
the different kinds of changes; and well planned 
techniques for coordinating the varied groups and 
processes involved in getting the changes made. Its 
functioning touches almost every phase of a prime 
contractor’s organization—and reaches out to co- 
ordination in subcontractor operations as well. 

Different handling is given to routine and ‘“ex- 
pedited” changes in all aircraft plants. The types 
of changes to which the routine and expedited 
processes are applied are four in number: safety, 
mandatory, negotiated, and miscellaneous. 

Safety and mandatory changes are almost always 
in the “expedited” category, it appears. The nego- 
tiated Engineering Change Proposal or Master 
Change Request usually is requested by the cus- 
tomer, who establishes the priority for the change. 

Miscellaneous changes, usually being minor in 
character, tend to fall into the routine category. 
Usually they involve an improvement in assembly, 
fabrication, or installation techniques and are made 
effective on a certain block airplane in such a man- 
ner that the schedule and cost are not impaired. 

All types of change are scheduled through the 
agencies required to handle them. A Change Con- 
trol Board or Group coordinates them with the 
Schedules Department. 

The customer has to be given the cost and sched- 
ule effect of the ECP and MCR types of change, and 
has to give his approval prior to the start of formal 
engineering on them. When the category and ef- 
fectivity set by the Change Control Board isn’t 
satisfactory to the Engineering Department and/or 
the customer, coordination usually is effected at the 
executive level with the three groups participating. 

Usually, however, the Engineering Department 
establishes priority of changes—and through co- 
ordination and the reason for the change—estab- 
lishes the category and the desired effectivity. 

The Change Control Board is responsible for 
keeping all concerned agencies cognizant of sched- 
ule requirements and of the status of changes cur- 
rently in process. 

Routine changes usually originate in the Tooling 
Department or in some shop department. Such 
changes usually are made effective on a block or 
lot of airplanes scheduled far enough in the future 
to allow normal flow time through engineering, ma- 
terial, tooling, and shop operations. 

Expedited changes, on the other hand, usually 
are made effective immediately by engineering or 
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executive decision. With such changes, many parts 
usually must be made with either a minimum of 
tools or no tools at all. So, the company’s experi- 
mental and development departments often are 
called on to do the job. Expedited changes require 
much personal handling by people in each of the 
groups involved. They almost always add costs. 
Often, too, delivery schedules are delayed to a point 
where complete rescheduling of the program is re- 
quired. 

It is common practice, discussion revealed, to 
schedule orders due-dated on expedited programs 
at their true due date. This is to assure shop load- 
ing in the proper priority sequence. Such sequence 
is so vital, many reported, that the practice is justi- 
fied even though it necessarily makes an order past- 
due upon release. 

A Subcontracting Department (part of the Pur- 
chasing Department) of the prime contractor com- 


pany usually is responsible for keeping subcon- 
tractors up to date on changes. In the prime 
contractor’s organization, changes are released 
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from the Engineering Department, processed by the 
Planning Department and given to the subcontrac- 
tor by the Subcontracting Department. 

Other potent change control relationships, how- 
ever, usually exist and function between the prime 
and the subcontractor organizations. 

Some subcontractors maintain a full-time repre- 
sentative in the prime contractor’s plant. In such 
cases, the subcontractor’s representative is often an 
actual member of the prime contractor’s Change 
Control Board .. . especially when he has author- 
ity to commit the subcontractor as regards effec- 
tivity. 

Sometimes—when changes may jeopardize sched- 
ules—a prime contractor’s change control repre- 
sentative and one of his group charged with sub- 
contractor manufacturing contacts may go together 
to the subcontractor’s plant to negotiate effectivity 
and prices. (A subcontractor is usually allowed one 
week for verification of a change.) 

On expedited changes, the prime contractor al- 
most always has to rework parts on hand—and 
sometimes parts yet to be received from the sub- 
contractor. 

Some subcontractors prefer to have expedited 
changes handled by their representative in the 
prime contractor’s plant and a prime contractor’s 
representative in their plant. 

Verification of the fact that the changes have 
been made by the subcontractor is almost always 
the responsibility of the prime contractor’s Inspec- 
tion Department. This department coordinates 
planning paper with engineering drawings for the 
parts involved. 

Considerable detail is usually involved in accom- 


APRIL, 1954 


plishment of the verification process. For example: 

The Planning Department usually furnishes the 
shop and the Inspection Department with paper 
which notes the applicable engineering drawing or 
letter change; also the applicable processing and 
manufacturing information. This paper is checked 
with the engineering drawings by the Inspection 
Department and recorded as being the proper 
change. It is then maintained as a permanent rec- 
ord by the various inspection departments. Also, 
it is used by the customer’s inspectors to verify that 
his airplane is built to include the latest change. 

Major ECP or MCR changes are recapitulated on 
the inventory record (Form 263) for military air- 
craft—and on the packing sheets for commercial 
customers. (Form 263 and the packing sheets are 
often prepared by, and always verified by, the prime 
contractor’s Inspection Department.) 

The prime contractor relies on his source inspec- 
tor at the subcontractor plant to verify that all 
units produced are to the proper change. Then, the 
prime contractor’s plant checks them again upon 
arrival there for change effectivity. (Serial num- 
bers placed on data plates by the vendor usually 
indicate change effectivity on purchased parts and 
items.) 

Sometimes color coding denotes parts to latest 
change, parts which may be used as part of a win- 
terization kit, parts which may be used in sea rescue 
kits, or in tropical climates. 

(The full text of this report, along with that of 
the secretaries’ reports of the other nine panels at 
this Production Forum is available from SAE Spe- 
cial Publications Department, as SP-304. Price: 
$2.00 to members, $4.00 to nonmembers.) 
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Microphone 50 ft from road picks up noise as_ of buildings, reflective banks, and off-road noise 
truck climbs 5% grade. Hood over mike pre- sources. Noise is recorded on a tape recorder. 
vents wind interference. Test location is free Later, in lab, impulse from . 


.. Measuring Truck 


gators made sure of that when they began 

this American Trucking Associations-spon- 
sored project. They played tapes recorded near 
Chicago to a panel of listeners and asked them to 
place each noise in one of six classes according to 
its loudness. 

As the chart shows, half or more of all judgments 
were correct, and about 98% were within one class 
of being correct. 

The six classes were set "1p this way: Maximum 

- and minimum (actually a passenger car) noises re- 
corded during the test were played. Listeners were 
told that these represented the upper part of Class 
6 and the lower part of Class 1. (Classes 7-10 were 
reserved for anticipated louder noise from bigger 
West Coast trucks.) 

Listeners tended to make their scale divisions in 
about 40% increments of loudness. So loudness 
intervals were adopted accordingly. 


3 Instruments agree with listeners. Investi- 
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Tape recorder feeds a frequency aaioass between 10 and 20 cps gives single number for loud- 
incorporating a sound level meter. Sum of ness. This is the method Armour Research Insti- 
sound levels measured in sones for all octaves tute developed, at ATA’s request, for... 


Exhaust Noise 


55% louder than those of the Middle West, 

better than one loudness class. Midwest fig- 
ures were taken on 97 trucks chosen at random, 
most of them on Route 66 about 20 miles southwest 
of Chicago and a few on Route 83 on a 4% grade. 
West Coast test location was on U.S. Route 99, near 
Portland; 94 trucks were measured. 

Loudness units used were sones because sones 
correlate better with judged class tham phons or 
decibels do. 

Trained technicians can test a truck in 5 or 10 
minutes, but the equipment is not suited to use by 
law-enforcement officials for on-the-spot checks of 
individual trucks. 

It would be more practical to standardize a 
muffier testing procedure, and then require each 
truck to be equipped with a muffler (1) of a design 
qualified under the test and (2) in good condition. 
Officials could easily check these two points. 

Armour researchers found that... 


4 West Coast trucks are noisier. They averaged 


(Please turn page) 
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Measuring Exhaust Noise . . . continued 
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highway exhaust noise can be accurately cal- 

culated. Of course, with well muffled exhaust, 
running noises also are detected in highway meas- 
urements. But 


5 Test set-ups like this yield data from which 
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alone agree well. These calculations were 
made from data taken 1 ft from the tail pipe 
with a chassis dynamometer. Engine was a Buda 
DAS 280-hp 6-cylinder diesel at 1800 rpm, full load. 


A Measured and calculated loudness of exhaust 


Engineering Aptitudes .. . 


... demanded by industry are different for each phase of engineering. Distinction 


is made particularly on functions and work attitudes. 


N engineering organization is usually composed 

of five parts—advance design, product design, 
testing, production engineering and field service en- 
gineering. The engineers in each of these divisions 
have certain definite functions to perform. 

Advance design demands that the engineer: 
(1) Grasp the nucleus of proposed ideas and trans- 
late those ideas into an actual creation capable of 
demonstrating its feasibility. (2) Refrain from re- 
sentment when his creation is tempered by rede- 
sign into a more practical unit. 

Product design demands that the engineer: 
(1) Redesign, as necessary, the advance engineers’ 
design into a simple, foolproof, salable product. 
(2) Retain the essence of the advance design 
group’s proposed performance. (3) Coordinate 
their design with production engineering so that 
machinery and equipment can be used with maxi- 
mum productive capacity. 

Testing demands that the engineer: (1) Prove the 
soundness of the design engineers’ work and supply 
information which cannot be obtained on drawing 
boards. 

Production engineering (pre-production) de- 
mands that the engineer: (1) Cooperate with the 
product design group during design stages and as- 
sist in getting preliminary costs for guidance. 
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(2) Follow tests so that inherent weaknesses can be 
corrected or at least known prior to production. 
(3) Recommend changes for easier manufacture or 
a more economical product. (4) Determine if the 
new design can be made on equipment available. 

After the article is placed in production, produc- 
tion engineering has to: (1) Determine if product 
meets performance, durability, and cost require- 
ments. (2) Analyze requirements, seeking improve- 
ment in performance and durability, and reduction 
in cost. (3) Insist that unbiased facts regarding 
performance, durability, and cost be the only cri- 
teria used to determine need for change. (4) De- 
termine the effect of tolerances, materials, and 
processes on performance, durability, and cost. 

The field engineer must be able to detect failures 
occurring during the warranty period, or after high 
mileage and/or long periods of time if they are oc- 
curring under abnormal operations such as over- 
load, and their frequencies. When difficulty is met 
with on an assembly, he must be able to figure out 
what part failed first and under what conditions. 
Doing his job thoroughly will save a great deal of 
money for the company and greatly improve cus- 
tomer relations. (Paper “What Engineering Man- 
agement Requires of the Engineer” was presented 
at SAE Kansas City Section, Oct. 1, 1953.) 
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Fords Got 


a New V-8 


Robert Stevenson, 


ESTABLISHING the number and arrangement of 
cylinders for the new Ford engine was not a diffi- 
cult decision to make. The V-8 engine had already 
earned world-wide acceptability in our vehicles. 
We had many years of V-8 manufacturing and 
engineering experience. Finally, there was the 
comfortable knowledge that an ever-increasing 
number of manufacturers have recognized the V-8’s 
inherent short rigid structure and characteristic 
smoothness at all speeds and loads. 
With these advantages already assured, we set 
about to achieve as major design aims: 
e Displacement, package size, and weight ap- 
proximately equal to that of the L-head V-8. 
e Greatest possible structural rigidity, to main- 
tain a high standard of smoothness with prob- 





CYLINDER BLOCK in the new Ford V-8 engine is a 
one-piece casting of high-grade iron alloy, designed 
for unusually high strength and great rigidity. 
This cutaway view shows one of the five bulkheads 
which stiffen the structure and serve as supports for 
the crankshaft and camshaft bearings. Cylinder- 
head attaching bolt bosses are formed in the outside 
walls to prevent cylinder-bore distortion when the 
heads are pulled down tightly. Cylinder bores are 
attached only at the top and bottom decks, and are 
completely surrounded by the cooling water over 
their entire lengths. 
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able future compression ratio increases. 

e A very short stroke, to increase mechanical 
and thermal efficiencies. 

e An overhead valve arrangement, to permit 
maximum volumetric efficiency, if required 
by future increases in compression ratio. 

e Maximum mechanical simplicity to allow for 
manufacturing economies. 


In addition to these major design considerations, 
there were many other objectives which had to be 
met, such as: lower valve temperatures, rotating 
valves, full-flow oil filtration, thorough engine 
ventilation, a single water pump, chain-driven cam- 
shaft, combustion chambers with maximum quench 
areas, and, of course, more horsepower and torque. 


Why a New Ford V-8? 


In 1948, Ford decided to convert its engine 
plant facilities to accommodate modern transfer 
equipment and more complete automation. 


Since major tooling expenditures require a - 
minimum of eight years for amortization, it was 
decided that a new engine would best meet the 
requirements of future improvements in fuel and 
higher compression ratios. 


Consequently, the engineering staff was asked 
to design a new engine that would meet these 
requirements, as well as those of the vehicle 
planned for release in 1954. 


For obvious reasons, it was also necessary to 
design into this new engine a high degree of 
adaptability, to permit future changes as tech- 
nical knowledge increased or economic condi- 
tions dictated, without major changes in tooling 
or facilities. 


... PLEASE TURN PAGE... 
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Ford’s New V-8—continued 
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CASTING OF THE NEW CYLINDER BLOCK is made much easier because of the overhead valve construc- 


tion. 
V-8 (right). 





INTAKE MANIFOLD incorporates over-and-under 
passages, permitting largest possible port areas 
within the space dictated by the engine length. 
Risers for the duplex carburetor are connected 
independently to longitudinal passages feeding 
lower ports at one end and upper ports at the other 
end. The branches meet these longitudinal pas- 
sages at right angles, so that the fuel-air mixture 
is divided equally to both sides. Contours of the 
passages are smooth and equal in cross-section area 
throughout. Generous radii are provided at all 
junctions. 


a= 
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A DEEP-SKIRTED CRANKCASE provides additional 
support for the five-bearing crankshaft in the new 
engine. Note that the engine has a 240-deg main 
bearing support instead of the old 180-deg support. 
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The number of cores required has been reduced from 29 for the 1953 V-8 (left) to 14 for the 1954 
This also makes the block more compact and simplifies its construction. 





SHALLOW, MORE RIGID OIL PAN with a continuous 
sealing flange, is an extra dividend provided by the 
deep-skirt crankcase. The sealing flange is one 
inch wide and has parallel beads stamped into its 
surface. 

This construction makes it unnecessary to pro- 
vide additional reinforcement. Beads are so located 
that they form stiff sealing bridges between the bolt 
holes. 

The sump is located at the front of the engine be- 
cause of the location of a cross-member in the front 
suspension. The round-nose sump deflects stones 
better than a rectangular-shaped one 

An antisurge baffle is incorporated in the oil pan, 
which is designed to supply oil to the externally 
mounted pump on grades as steep as 30%. The 
drain plug is located at the rear of the sump. 
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gee es har alo 
CRANKSHAFT has five main bearings instead of 
three, as formerly, and is precision-molded of alloy 
iron. The very short stroke in this new engine 
(3.10 in.) results in a crankshaft having a large 
amount of journal overlap—nearly 13/16 of an inch. 
This contributes greatly to the lightness and rigid- 
ity of the new shaft, which is actually 16 lb lighter 
than its L-head counterpart. 

Connecting rod journals are 2-3/16 in. in diameter. 
Bearings have a total effective area of 39.08 sq in. 
The main bearing journals are 21% in. in diameter, 
and the total effective area is 28.28 sq in. End 
thrust is taken on a flanged center main bearing. 
Steel-backed micro-babbitt is used for both main 
and connecting-rod bearings. 
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STIFFNESS OF THE NEW SHAFT is shown by this 
graph of torsional vibration. Harmonic peaks are 
not only lower in amplitude, but they occur at 
higher engine speeds, fourth-order vibration being 
well outside the engine operating range. For these 
reasons, it was unnecessary to include a torsional 
vibration damper on the new engine, in spite of its 
greater output. 
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CAMSHAFT is driven by a one-inch silent chain, 
having a three-eights pitch. Deflections are held to 
a minimum by the short center distances between 
sprockets. The camshaft sprocket is hardened cast 
iron, and the crankshaft sprocket is alloy steel, 
case-hardened. 





WIDE-BASE BELL HOUSING connection minimizes 
tendency to sag, assuring good alignment of the 
crankshaft with the drive line. 


Please turn page 
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Ford’s New V-8—continued 


Ratu Le 
PISTONS 





ONLY THREE PISTON RINGS are employed — all 
above the piston pin. The oil control ring is 
equipped with an expander for better oil control 
throughout the life of the engine. Use of auto- 
thermic aluminum alioy pistons is continued. 


LOW 
FRICTION 


DESIGN 
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PISTON TRAVEL is approximately 17% lower than 
that of the 1953 V-8. That’s because the new engine 
has a 3.5-in. bore and a 3.1-in. stroke, as compared 
with a 3.19-in. bore and a 3.75-in. stroke, in the 
L-head V-8. 

Since the new engine has approximately the same 
displacement and compression ratio, this low-fric- 
tion design is believed to be the greatest factor con- 
tributing to the higher power output of the 1954 
Ford V-8. 

All other things being equal, the larger bore also 
permits use of valves with head areas 36% larger. 
providing obvious breathing advantages. 


1954 - 12,100 MILES 


1953 - 10,000 MILES 
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cool 
Di. MTEGRAL vatve Guil 


INTEGRAL VALVE GUIDES make it possible to re- 
duce average stem temperatures from 725 to 600 
deg, and maximum valve-head temperatures from 
1550 to 1330 deg. With integral guides, there is only 
a clearance and one wall between the valve stem 
and the coolant, whereas with separate guides, heat 
must penetrate twice as many insulating barriers. 
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DEEPER CROSS-SECTION CYLINDER HEAD permits a 
reduction in the number of hold-down bolts from 
24 to 10. The bolts are located closely around the 
cylinder bores in a balanced arrangement. This 
permits use of a thin, all-steel cylinder-head gasket 
for maximum heat transfer between the cylinder 
head and block. 





ONE PUMP instead of two is used in the cooling 
system. This single, high-capacity pump discharges 
directly into an equalizing chamber from which a 
balanced flow is fed to both cylinder banks. 
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FULL-PRESSURE LUBRICATION is provided. Oil is 
picked up from the 4-qt sump through a fixed 
screened inlet and transferred to the externally 
mounted gear-type pump. The oil is pumped 
through a short, drilled passage in the cylinder 
block directly to the full-flow oil filter. It leaves 
the filter through the hollow center bolt and is fed 
to the main oil gallery, which runs the full length of 
the cylinder block. Main and camshaft bearings 
are lubricated directly from this gallery. Connect- 
ing rod bearings are lubricated by full pressure, 
through the crankshaft. 





COOLING SYSTEM in the new engine is similar to 
that of the previous engine in that the series-flow 
principle is employed. 
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CONSTANT-FLOW VENTILATION is used. By care- 
ful design, it was possible to achieve an air flow of 
from 1 to 4 cfm over the entire speed range. 
Fan-driven air enters at the top of the engine 
through an oil-wetted filter. After ventilating the 
rocker covers, the air is carried downward into the 
crankcase, where it picks up corrosive blowby gases 
and is immediately discharged through a screened 
road draft tube. The outlet is baffled and has a 
drain-back tube to prevent oil pull-over. 


TORQUE 
lb-ft 


SPECIFIC PUEL 
Ib/bhp-br 





the old and 


between 
new V-8 engines shown above is all the more sig- 


PERFORMANCE comparison 


nificant because the two engines have the same 
compression ratio and displacement. 

Whereas the L-head V-8 developed a maximum 
of 110 hp and 196 lb-ft torque, the new engine de- 
velops 130 hp and a maximum torque of 214 lb-ft. 

Specific fuel is also lower in the new engine over 
the entire speed range. 
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HANKS to more realistic and specific design re- 

quirements, the newer aircraft seem to have much 
better cold-weather performance than aircraft 
tested in the past. This may be due, in part, toa 
global outlook that requires aircraft to operate in all 
parts of the world, including the ice caps. Another 
factor tending to force designers to design for low 
temperatures is that jet aircraft are more econom- 
ical at high altitudes, at which the temperatures 
are always low, no matter what the latitude. 

Some of the improvements have been due quite 
directly to the testing done at cold-weather facil- 
ities of the United States and of Canada. Thus, it 
seems worth while to describe a few of the experi- 
ences of the RCAF at its Namao cold-weather test- 
ing facility. 


Airframe Lubrication 


Airframe lubrication was at one time a great 
problem. Control systems became so stiff that it 


RCAF Cold-Weather Tests 


OR the past five years the Royal Cana- 

dian Air Force has had a group known 
as the Climatic Detachment testing and 
operating aircraft at Namao, Alberta. 
During this period both piston- and jet- 
engine aircraft have been tested in tem- 
peratures as low as —52 C (-61 F) and in 
winds up to 60 mph, although these condi- 
tions did not occur at the same time. 


In general, this experience has shown, 
according to the author, that aircraft can 
be maintained, serviced, and flown in such 
weather conditions. Some engines can be 


started and run without external aids or 
heat at temperatures down to —-47 C (- 53 





Aircraft Now Weathering 


was almost impossible to move them; wheels stiff- 
ened so much that aircraft were actually taxied on 
the snow with the wheels locked. The use of such 
greases aS MIL-G-3278 and oils such as MIL-O- 
6085a have reduced these problems to negligible 
proportions. MIL-G-3278 has been used in cold 
temperatures in high-pressure applications, such 
as wheel bearings, with satisfactory results, and no 
evidence of excessive wear. 


Differential Contraction 


Differential contraction has resulted in skin 
buckling, in loss of tension in cables, and in crack- 
ing of perspex and other plastic panels in the air- 
frame. No really serious cases of buckling have 
occurred in the detachment’s experience but skin 
wrinkles have appeared disconcertingly, especially 
near heated ducts. Loss of tension in the control 
cables has been serious on some aircraft. Tensions 
have dropped from 100 lb to less than 30 on some 


F), while others require only moderate 
amounts of heat ii it is applied in the right 
place. 


Presented here is the part of the author’s 
paper that discusses cold-weather prob- 
lems associated with airframe lubrication, 
differential contraction, hydraulic, pneu- 
matic, and electrical systems, instruments, 
telecommunications equipment, servicing, 
removal of ice and snow from the airplane, 
clothing for personnel, and actual flying. 


The original paper also covers cold 
starting of both jet and reciprocating en- 
gines, oil systems, and propeller controls. 
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control cables and from 25 lb to complete loss of 
tension on trim control cables. It was common 
practice on one aircraft for the crewman to go down 
the fuselage just prior to take-off to ensure that 
the elevator trim tab control cable had not slipped 
off its pulleys. The use of deeper pulleys, the pro- 
vision of carefully designed fairleads, and in some 
cases, the use of spring tensioners has reduced this 
problem to the point where it is no longer serious. 
Perspex panels and canopies are very prone to 
cracking in low temperatures unless they are prop- 
erly formed and properly annealed after forming 
to remove residual stresses, and provided the holes 
used for attaching them to the airframe are elon- 
gated to allow for slight relative movement. 


Hydraulic System 


Hydraulic leaks still persist as a serious cold- 
weather problem on some aircraft. These leaks are 
usually due to differential contraction at unions or 
hardening of sealingg glands or wearing of: the 
glands due to small patches of ice on the jacks. 

During the past three years the Detachment his 
tested several aircraft fitted with liquid-spring 
oleos. These oleos are completely filled with hy- 
draulic fluid with no air space. This type of leg 
has been very free of hydraulic leaks caused by low 
temperatures probably, partly because the high 
pressures to which they are precharged compressed 
the sealing gland rings and increased their effec- 
tiveness. These pressures are usually from 3000 to 
5000 psi. However, due to differential contraction 
between the liquid and the metal of the piston and 
cylinder, the minimum permissible strut extensions 
have been violated in almost every case, in tem- 
peratures below —-30 C (-22 F). This has led to the 
technique of exposing the aircraft to low tempera- 
tures and then jacking the aircraft in the open and 
precharging the leg to the pressure specified for 
normal temperatures. This has led to pressures of 
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the order of 10,000 psi when the oleo warmed up and 
has necessitated bleeding the leg and recharging 
as the weather warmed up again. Consideration 
has been given to tolerating lower than specified 
minimum extensions but bottoming after a fairly 
hard landing has shown that the limits specified are 
reasonable. 


Pneumatic System 


Some of the British aircraft tested have used 
pneumatic pressure for many services in addition to 
brakes. In some aircraft the flaps, speed brakes, 
and even undercarriage raising and lowering have 
been operated pneumatically. Formerly, a great 
deal of trouble was experienced with these systems 
because of freezing condensate. Now, a small con- 
tainer—usually of about 150-cc capacity—is fitted 
in the pneumatic system and filled with alcohol. 
The intake air passes over this and carries alcohol 
vapors throughout the system. This vapor is suffi- 
cient to lower the freezing point of any condensate. 
Since these anti-icing devices have been fitted, 
icing tro ibles in pneumatic systems have been neg- 
ligible. Consumption of the alcohols has been of 
the order of 150 cc for each 10 hr of flying. 


Electrical System 


The electrical system is affected in cold weather 
by stiffening and cracking of insulation and plastic 
covers, stiffening of switches, solenoids, relays, and 
actuators. Motors burn out due to the extra loads 
imposed and the lack of back emf because of turn- 
ing more slowly in the cold unless very carefully 
protected by circuit breakers. The deterioration of 
battery capacity in cold weather is also a problem. 
The Detachment has tested alkaline batteries in 
the hope that they would give better performance 
in the cold, but lead-acid batteries proved far su- 
perior to alkaline batteries in capacity and reliabil- 
ity; they were much lighter for a given capacity 
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and the evaporation rate of the electrolyte was 


much less. 

One of the major electrical problems still to be 
solved at the moment is the high rate of brush wear 
experienced at high altitudes. The wear is thought 
to be due to one or more of the following: 


(a) Lack of moisture, that is, lubricant for the 


brush. 

(b) Low temperature. 

(c) Decreased air density. 

(d) Highly ionized air. 

(e) Other causes as yet unknown. 

Testing in cold weather at low altitudes has 
shown that the first two have not been a major 
cause of wear. 


Instruments 


One of the more common instrument troubles 
experienced has been the failure of pressure gages 
to register. This has usually been due to the use 
of too heavy a transmitting fluid and too long a 
transmitting line. The problem has been overcome 
by shortening the transmitter lines, positioning the 
transmitter below the tapping, and priming the 
line with a light fluid such as varsol. 

Magnetic compasses have frequently become un- 
servicable due to the formation of bubbles. These 
are sometimes due to the formation of a partial 
vacuum caused by differential contraction but are 
normally due to small leaks. Sealing compounds, 
which have been tested during the past two years 
under very severe cold and hot conditions, have 
allowed no leaks, and show promise of curing the 
leakage problem. 

Air-driven gyro instruments are unreliable be- 
low —20C (-4F). Aircraft fitted with them require 
efficient cockpit heating before take-off if these 
instruments are to be depended upon. Erection 
times at —40 C (—40 F) may be as long as 20 min. 
Electrically driven gyro instruments have proved 
much more reliable. 

Aircraft clocks are unreliable in cold weather and 
most of them stop if their temperature is below 

30 C (-22 F). A set of clocks lubricated with sili- 
cone oil operated within limits at temperatures 
down to —45 C (-—49 F), so that the solution to this 
problem may have been obtained. 


Telecommunications Equipment 


The main cold-weather troubles experienced in 
the past few years have been with band-change 
mechanisms, which become stiff if lubricated heav- 
ily; stiffening of shock mounts, with consequent 
failures of tubes; and whip aerials and wick dis- 
chargers have failed due to brittleness. 

One major radio trouble that the Detachment is 
anxious to solve is precipitation static. This is 
not confined to low temperatures but frequently in 
arctic weather fine ice crystal haze covers a large 
area. The ice particles are charged and conse- 
quently charge the aircraft flying through them 
both by induction and friction. The static resulting 
from electrical discharges from various points 
causes interference, which makes the radio signals 
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This 
static affects the lower range frequencies, which 
must be used more frequently in the north due to 


unreadable and the radio compass unreliable. 


the great distances between airports. Some pro- 
tection is afforded by the use of polyethylene-cov- 
ered aerial wires. Various attempts have been, and 
are being, tried to charge the aircraft with positive 
polarity and thus reduce the discharge or to control 
its frequency. These experiments are still con- 
tinuing. 


Servicing 


The Detachment has shown that servicing of air- 
craft can be done in temperatures down to —50 C 
(-58 F). Engines have been changed, starters and 
other accessories have been removed and replaced, 
skin repairs have been done, wheels changed, and so 
on. On the average, from 50% to 160% more time 
is required for routine maintenance than is neces- 
sary at normal temperatures. A little heat from a 
ground heater—and a shelter from the wind—even 
a tarpaulin or a sheet of plywood or metal—makes 
a great difference to the comfort and, consequently, 
the morale and efficiency of the maintenance tech- 
nician. 

Refueling aircraft presents few problems in cold 
weather except that extra care must be taken not 
to spill the fuel over any exposed flesh, since the 
added cooling caused by its evaporating will speed 
up freezing of the exposed portions. Dermatitis, 
especially with kerosene-based fuels, is more prev- 
alent in cold weather, due to chapping and rough- 
ness of the skin. Since the explosive range of satu- 
rated fuel vapor, such as occurs in partially filled 
fuel tanks, is between -—10 C (-14 F), and -40 C 
(-40 F), extreme care must be taken to ensure 
proper grounding is made before refueling. The 
Detachment experienced one serious explosion dur- 
ing refueling. Just before refueling, an airman had 
swept snow off the wing of the aircraft and had ap- 
parently become highly charged with static elec- 
tricity. The explosion occurred when he took off 
his glove and touched the refueling nozzle. A spark 
was caused, which initiated the explosion. 

Re-oiling is more of a problem in cold weather, 
especially for large aircraft. Oil barrels in caches 
in the north must first be warmed so that the oil 
will flow. Pumping the warmed oil is difficult be- 
cause the oil cools very rapidly in the hose in cold 
weather and congeals so thoroughly that it is soon 
impossible to force any oil through the hose. The 
Detachment favors the supply of oil in 5-gal con- 
tainers, which are easy to man-handle, quicker to 
heat, and simpler to stow. It is advisable to re-oil 
before dilution on shutdown or after warmup fol- 
lowing engine starting, to avoid forcing undiluted 
oil into the lines. 

Removal and replacement of batteries is a chore 
in cold weather. The access is usually awkward to 
a person wearing winter gear, the cables are stiff, 
the drain tubes are brittle, and the batteries are 
heavy. Quick disconnect, pull-out tray installa- 
tions are heavily favored. 


Removal of Ice and Snow 


The Detachment has found no really successful 
method of preventing and/or removing ice, frost, 
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and snow from aircraft except the use of a heated 
shelter. Covers are useful for loose snow, but slushy 
snow and freezing rain cause the covers to freeze 
to the surface they are supposed to protect and 
make them exceedingly difficult to remove. The 
really cold weather experienced in the Canadian 
subarctic during the winter is usually associated 
with clear skies and heat radiation, so that tem- 
peratures dip quickly overnight, with the resultant 
high relative humidity and formation of hoar frost. 
This can usually be brushed off but it will form 
even under aircraft covers. 

Snow, especially dry snow, can be brushed off but 
ice and wet snow, which have subsequently frozen 
onto aircraft surfaces, are most difficult to remove. 
Various alcohols, glycols, and other fluids have been 
tried but most of them are very expensive and are 
ineffective below —-25 C (-13 F). Heat from porta- 
ble heaters has been used but, while this has melted 
the ice, the water has then run to a lower part of 
the aircraft surface and refroze. On one occasion 
the ice on one jet aircraft was removed by parking 
it in the jet exhaust stream of another. This was 
very quick and effective but was considerably more 
expensive than the use of just an ordinary ground 
heater. 

The airframe problems associated with slushy 
snow and freezing rain during the transition tem- 
peratures close to 0 C (32 F) are as vexing as those 
experienced at much lower temperatures. Slushy 
snow entering parts of an aircraft and then freez- 
ing either overnight or during flight can cause such 
awkward incidents as frozen brakes, undercarriage 
frozen up or down, flaps frozen up, and plugged vent 
lines. For instance, last winter one vent line be- 
came plugged with slushy snow just prior to take- 
off and caused, by a curious series of coincidences, 
a fire in the aircraft in the air. 

The aircraft cover material which has given the 
best service at the Detachment and which has been 
the easiest to handle has been vinyl-coated nylon. 
The fasteners must be large and easy to fasten so 
that a person wearing large mitts can do them up 
easily. The covers must be clearly marked with 
identification points, preferably using various col- 
ors, so they can be laid on the aircraft quickly and 
accurately for operational requirements. The 
method of fastening the covers must be such that 
they can be removed in a matter of seconds. All 
openings on the aircraft must be protected by cov- 
ers or fitted with blanks or plugs to prevent the 
entry of snow. 

Covers are most useful in falling or blowing snow, 
but at the Detachment if clear weather is forecast, 
only engine blanks and plugs for the open holes in 
the airframe are normally fitted. 

One major trouble in cold weather is keeping the 
windscreens clear. The Detachment would like to 
see all windscreens at least double-paned with dry 
air between the panes or, better, they would like to 
see them be triple-paned with one dry air space and 
one heated air space. 

It has been common practice at the Detachment 
to provide the pilots with a small plastic scraper 
with which to remove the frost that forms on the 
inside of windscreens when cockpit and windscreen 
heaters are inadequate or when they fail. On sev- 
eral occasions the pilots have landed the aircraft 
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by peeking through a small 2x 2-in. clear space 
hastily cleared on the windscreen. 


Clothing for Personnel 


To educate the aircrew and passengers to wear 
clothing in which they would have a better chance 
of survival if an emergency arose, the Detachment 
advocates restricting the cockpit and cabin tem- 
peratures in its aircraft to between 5 C (41 F) and 
0C (32 F). To enable the navigator to work in such 
temperatures, heated navigator’s table tops have 
been developed which keep his hands warm for 
plotting and log keeping but allow him to remain 
cool enough so that he is not uncomfortable in his 
winter flying kit. A table from which it was possi- 
ble to select heaters that gave a power dissipation 
through the table of 55 or 75 w per sq ft has proved 
acceptable. On one occasion a 5-hr flight was made 
at outside temperatures of -—40 C (—40 F) during 
which the heaters on the aircraft failed and the 
temperature in the cockpit dropped to -25 C 
(-13 F). Under these circumstances the naviga- 
tor’s heated table top was a particular asset. 

Clothing for servicing aircraft in cold weather 
must be warm, light, not too bulky, the cloth must 
be snag-proof, moisture-resistant, and oil repellant. 
There should be an adequate vapor barrier to pre- 
vent freezing of body vapor but at the same time 
there should be provision for absorption of sweat. 
The clothing should be layered, so that when the 
technician goes into a heated shelter, or as tem- 
peratures warm up, outer layers may be*removed 
to prevent excessive sweat. Pockets should be large, 
accessible, and have flaps that will exclude snow 
and yet can be handled with mitted hands. The 
waist should gather to prevent draftiness inside the 
clothing and excessive loss of heat. Gloves should 
be provided with an inner light, anti-contact glove, 
a woolen or leather glove for warmth, and an out- 
side mitt. Mukluks with inner duffles and plenty 
of socks are the recommended footwear. An outer 
windproof parka with skirt length almost to the 
knees and a close-fitting wolverine-fur-trimmed 
hood completes the desirable cold-weather costume. 


Fiying Problems 


Extremely cold temperatures in the north are 
caused by surface radiation, and are usually as- 
sociated with a high-pressure system, with clear 
skies. Usually, a temperature inversion exists. In 
extreme conditions it is not unusual to find the 
temperature on the ground — 40 C and the tempera- 
ture at 8000 ft as high as0C. The relative humidity 
is usually very close to 100%. Thus, the disturbance 
of the air by running aircraft engines, together 
with the moisture added to the air by the engine 
exhaust, has caused ground fogs. These fogs were 
so thick and persistent that, although it was per- 
fectly clear just prior to take-off, once the aircraft 
had become airborne it could not land because of 
the fog. In some cases this fog has persisted for 
hours. In northern areas where airports are 300 
to 500 miles apart, this is a serious problem indeed, 
especially when a large number of aircraft must be 
operated. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 
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Experts Tell... 


How to Cut those 


RODUCTION men plagued with production tool- 

ing and metal-working problems found their 
pilgrimage to the 1953 SAE Toronto Production 
Forum a highly profitable one. There, among other 
things, they learned that: 


@ Premature failure of carbide-tool chip breakers 
is the result of their being too narrow, too deep, 
or too rounded in the back corner. 

@ Clamping carbide tips to tool shanks—instead 
of brazing them on—is the trend today. 

@ From the standpoint of tool life, no finish is 
too good for a carbide tool. 

@ Crystallography studies of metals can reveal 
easier ways to machine them. 

@ Refrigeration of cutting oils should be con- 
sidered. 

@ The question of when to replace machine tools 
can be figured out by a mathematical formula. 


Chip-Breaker Shapes Bear Watching 


Shape and dimensions of carbide-tool chip 
breakers are all-important. Ground chip breakers 
that are too narrow, too deep, or too rounded in 
the back corner may fail to work properly after 
machining only two or three pieces. 

Best basic size is 0.010 in. deep by 0.100 in. wide. 
For best efficiency, a chip breaker should be made 
as shallow as possible. The back corner should 
be fairly sharp, not rounded. The back of the 
groove should never be deeper than the cutting 
edge. A 2 deg negative rake avoids any chance of 
this. (It also shifts the heaviest cutting pressure 
farther back on the tool.) 

Certain alloys just won’t respond to chip breakers. 
The thing to do in such cases is to grind the tool 
so that it gives tight-curling chips that don’t en- 
danger the operator. 

In experimenting with an alloy new to a shop, 
experiments should start with the basic 0.010 x 0.100 
and go in the direction of decreasing width. Never 
increase the depth. 

Mechanically held (clamped-on) chip breakers 
have one serious fault. They allow chips to work 
between the breaker and the top of the tool. 

Harder materials usually require that the chip 
breaker be placed farther back than _ softer 


materials. 


Carbide Tips Held on by Clamps 


The swing is away from brazing carbide tips to 
tool shanks. Instead, more and more are being 


64 


clamped on. Reason for this is that breakage is 
less serious and costly when tips are clamped on. 
For that matter, slender tools crack more readily 
when brazing is employed. Clamping is the answer 
here. 

What’s more, since brazing tends to check the 
harder carbides, it is possible to use a slightly harder 
grade of carbide in a clamped tip. 


No Carbide-Tool Finish Is Too Good 


Tool failures begin at scratches or pits. Thus, 
better tool finishes will give longer tool life. To 
illustrate, one company found that diamond-honed 
tools lasted four times as long as machine-ground 
tools. 

In short, super-finishing, using 400-grit diamonds, 
is recommended. It is also a good idea to break 
off the tool edge (0.001 in. at 45 deg) with a hand 
hone. Carbide toolmakers don’t do this when tools 
are shipped, since few tools go right into service 
without some modification. 


Crystallography Has a Lot to Offer 


Crystallography studies can help the metallurg- 
ist explain a lot about tre vagaries of metal cut- 
ting. 

For example, studies have shown that when 
deformation takes place along the axis of a crystal, 
the crystal will slide until it meets another crystal. 
Thus, it may be possible by proper heat treatment 
to arrange crystallized structure so that it either 
aids or interferes with slip. 

Crystallography studies also can explain why 
metals machine easier when they are hot machined. 
When metal is heated, the interatomic space in- 
creases and cohesive force is reduced. Thus it takes 
less work to separate crystals from one another. 

(Hot machining experiments have been carried 
on using induction coils which precede the cutting 
tool and heat the metal to a depth very little deeper 
than that of the cut. In this way distortion is pre- 
vented, since the main body of the metal is not af- 
fected by the heat. Virtually all of the heat goes 
into the chip.) 


Keep Cutting Oil Cool 


Refrigeration of cutting oils should be considered. 
In hot weather, coolant temperature can build up 
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Metal—Working Blues 


R. E. Crawford, «:::.. 


Based on secretary's report of Panel on Pr 
T , 


SAE International Production 


anywhere from 120 to 180 F. This, in turn, causes 
gaging to be thrown off on certain jobs. For ex- 
ample, simultaneous turning and boring of thin tu- 
bular shapes. 

Water is frequently used to cool cutting oils. But 
whatever the method of cooling, the important 
thing is not to overdo it. Otherwise the oil will be- 
come too viscous. It’s important to hold the tem- 
perature for which the oil is designed (usually 100 
F). 


Formula Tells When to Replace Tools 


When should a machine be replaced? 

The National Machine Tool Builders’ Association 
suggests retiring a machine when it has paid itself 
off at a rate determined in terms of a percentage 
of the invested capital. Against this plan, however, 
is the question of how to determine the correct yer- 
centage to use. 

The Machinery and Allied Products Institute, on 
the other hand, offers a mathematical formula. 
Developed by machine-tool builders and users, this 
formula permits detailed comparison of the various 
factors which should be considered between the 
proposed machine, the “challenger,” and the exist- 
ing machine, the “defender.” (Some 31 items, in- 
cluding capital cost, interest accumulation, obso- 
lescence rate, salvage value, and repair costs are 
taken into consideration). 

These calculations show the cost of keeping the 
old machine in operation as compared to buying a 
new machine. 

Principal drawback with this approach is that the 
formula is felt to be too complex. It requires a good 
deal of training to use it. Something simpler is 
usually needed. 

(The report on which this article is based is avail- 
able in multilithographed form, together with re- 
ports of the seven other panels of the 1953 SAE 
International Production Forum. This publication, 
SP-305, can be obtained from SAE Special Publica- 
tions Department. Price: $1.50 to members, $3.00 
to nonmembers.) 
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Experiences Pooled on... 


NE manufacturer’s success in fabricating an alu- 
minum impeller using a standard Keller with a 
specially designed attachment Reports by 
several producers of experiences bearing on the 
controversial question of helical carbide cutters 
.. Similar pooling of experiences on how best to 


One Way to Machine an Impeller 


Following are the steps of three-dimensional ma- 
chining necessary to develop the finished work piece 
from bar stock, using a standard Keller with a spe- 
cially designed attachment. : 

Following rough and semi-finish machining, the 
impeller was tested at 72,000 rpm, some 20,000 rpm 
faster than intended working conditions. This 
served not only to uncover flaws in the basic mate- 
rial, but also to “stretch” the metal preparatory to 
the finish machining. 

Then the blades were hogged out with a helix 
spiral operation which left “islands” of surplus ma- 
terial on the work piece. Next the blades were 
backed with a low melting point eutectic alloy. 


Machining Panel Members 


J. S. Logan, 


J. R. Howard, Frank Eppick 


dated 


Five 


machine integrally stiffened skins and high test 
tensile steels ....and a general agreement that it’s 
hard to share experiences about machining titan- 
ium because no two companies seem to be getting 
the same material .... These are the areas from 
which facts are reported on the pages which follow. 


Finally, the wheel was statically and dynamically 
balanced with hand polishing. 

This method of fabrication is said to make possi- 
ble machining to within plus or minus 0.001 in. on 
the O. D., with blade contour held to within 0.005 in. 

This same method has proved successful for ma- 
chining Inconel “X” and other high temperature 
alloys used for turbine rotors and exducers. Only a 
single pass is necessary for the actual machining, 
although hand finishing still must follow. For 
parts made of these “super” alloys, forging methods 
are said to be practical, with even castings being 
satisfactory in a number of cases. 
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Machining Problems 





H. W. Ingalls, 
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Cutter Design 


One major airframe company reported excellent 
results using two-blade end mills on steels and 
other ferrous alloys. Although the two-blade tool 
could not take advantage of the overlap made possi- 
ble by four-blade tooling, it was indicated that the 
greater number of cutting blades offer no advan- 
tage at present machine speeds obtainable. 

On aluminum, one job which formerly took 3 hr 
had been reduced to 19 min by using 2-in. end mills 
with helical carbide cutters to make a plunge cut 
one inch deep at 22in. per min. A 40 rms finish was 
obtained. 

Another company reported excellent results on 
180,000 to 200,000 psi steels, using a positive rake on 
both end mills and slab cutters. In several appli- 
cations where a negative rake was called for, the 
operators found they could get the desired finish by 
inserting a small positive rake auxiliary blade to 


Machining Integrally Stiffened Skins 


Although there are many problems not yet solved, 
methods of machining massive aluminum skin sec- 
tions are improving steadily. By 1956 procedures 
should be optimum, unless advanced methods of 
forging are developed to eliminate the necessity of 
machining such parts from plate. 

Warping is experienced in all such parts and is 
corrected by stretch leveling, shot peening, and the 
combination of a press brake, two-by-fours, and 
operator know-how. 

Present tolerances are plus or minus 0.010 in., an 
unsatisfactory figure. Airframe manufacturers 
want to go to plus or minus 0.005 in., or even to a 
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follow the initial cutting operation on the same 
pass. 

Neither sidewise vibration nor bearing end thrust 
was experienced, and chip disposal was satisfactory. 

Using all grades of carbides, several companies 
reported experimental projects on twisting and 
brazing the cutting blades. All production blades 
now are sintered to a straight shape, then twisted 
to the proper camber usually through induction 
heating methods. But experimentally, the blades 
have been die formed in the furnace as part of the 
Sintering operation. 

In one foundry operation, Kirksite dies had to be 
hand finished following pouring. A helical carbide 
tool was developed with a controlled cut of 0.010 in. 
which completed the finishing operation in less 
than half the time formerly required. In effect, 
this tool acted as an oversize burring tool. 





total of 0.005 in., but present machines will not do 
the job. A major problem is chip disposal, and a 
number of ingenious methods have been devised 
including a follow-up broom, air blasts, and suction 
tubes. 

Despite vacuum hold-downs, chips may get under 
the work piece and distort it so too heavy a cut will 
be taken. 

Using profilers, tape control mechanism, and 
other control means, one airframe manufacturer is 
successfully machining the massive panels. His 
original schedule called for all machining to be done 
on the skin mill in one operation. But he has gotten 
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better results by setting up a second operation to 
“cut lace,” including inspection panel holes, and 
other necessary apertures. The one-piece construc- 
tion is considered easier to repair than former as- 
sembly constructions, since splicing or addition of 
patches and doublers are possible. 

Although setup time is excessive at present, ad- 
vancements are being made, and within the next 
several years, actual machining time should be a 
major portion of the overall time element. 

A discussion of Gantry versus planer type ma- 
chines indicated that the latter are superior in that 
far less floor space is required and necessary motive 
force is lessened. 

Control of distortion in big aluminum sections— 


Machining High Tensile Steels ...., 


Weight saving and safety factors are causing in- 
creased investigation of steels in the 280,000-psi 
class for such items as aircraft landing gear, and 
machining problems will continue to mount until 
necessary advances are made. 

The experiences of one successful sub-contractor 
in machining these high tensile steels indicate: 

By careful control of furnace atmospheres and 
temperatures, the most successful machining prac- 
tice is to complete all rough operations with the 
work piece in the annealed state, then go through 
an intermediate heat treatment, bringing the mate- 
rial to 170,000 to 190,000 psi and complete all possi- 
ble machining. Follow with the final heat treat to 
bring the material to desired psi and complete re- 
maining machining. The final machining should 
include only finish cut on high finish surfaces, and 
tapping of threaded holes which should be drilled 
in earlier stages. 

Both carbide and high speed tooling can be used 
to advantage, and chrome flashing of the carbide 
bits has led to increased efficiency, due probably to 
the lubricity provided by the Mashing. 


Titanium Experiences 


Individual experiences in working with titanium 
make it seem obvious that no two companies are 
getting the same material. 

It has been established that many unsatisfactory 
operations on titanium sheet and bar can be traced 
back to the original sponge from which the work 
piece was developed. Specifications for minimum 
oxy-nitrogen content of sponge have been devel- 
oped and are now in effect. 

It was agreed that commercially pure titanium 
can be formed, machined, and welded without too 
much difficulty. However, the consensus was that 
this will not be true of the various titanium alloys 
which are scheduled for small production in the 
immediate future. In other words, purity increases 
workability but drastically cuts down strength. 
Therefore, it was agreed use will be limited to non- 
stressed structures such as fire walls. 

In machining, especially during drilling and 
tapping operations, the “smear” problem is of con- 
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whether forgings, castings, or machined—is a prob- 
lem on which much work remains to be done. As 
one participant put it, “It’s just a big wrestling 
problem. The part will distort under its own weight 
while being jigged up or removed from a machine.” 

Distortion due to tool action has been controlled 
in part by machining both sides of a part simul- 
taneously and balancing the tool pressures. How- 
ever, this method has only limited application. An- 
other suggestion was that machining might be 
accomplished with the work piece in the annealed 
condition if slow speeds were used, although at high 
speeds, the material should be tempered, then ma- 
chined. 


Tool life is only a third that of tools cutting 
standard materials, and this fact must be accepted 
as nothing indicates developments which would ex- 
tend the life of the tool. 

In high tensile machining, the optimum carbide 
grade for tools has not yet been found. Density, 
grain structure, and hardness are the criteria, and 
frequently one will be sacrificed for the others. 
However, grades are improving steadily and several 
experimental samples have given extremely good 
service. 

A coolant is necessary in all machining opera- 
tions, with the standard soluble coolants found most 
satisfactory. Carbon dioxide is not satisfactory in 
most cases. While it cools satisfactorily, it has no 
lubricity. One gear manufacturer reported excel- 
lent results with CO.. 

Using high speed tooling, speeds of 20 to 25 sur- 
face ft per min seem best, while the use of carbide 
tools allows an increase up to 75 surface ft. One 
airframe manufacturer reported that speeds in ex- 
cess of 100 ft per min had been used satisfactorily. 


SUAVE MADOOE RETORTED CUT Lnieta 


siderable proportions. The titanium exhibits a 
tendency to “grab” the tool and tear or puddle un- 
der extreme friction temperatures. Carbide tools 
with a chromium flash have proven satisfactory to 
eliminate this problem. 

Where sliding friction is encountered between 
titanium and titanium, or titanium and other met- 
als, at present there seems to be no useful solution. 
Standard plating seems pretty impossible, although 
anodic plating is under investigation. 

While there is definite shrinkage during welding 
operations, the amount of shrinking is constant and 
can be compensated for as is the case with stainless 
steels of the 18-8 variety. 





(The full text of this report, along with that of 
the secretaries’ reports of the nine other panels at 
this Production Forum is available from SAE Spe- 
cial Publications Department, as SP-304. Price: 
$2.00 to members, $4.00 to nonmembers.) 
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ROBLEMS subdued in the 1920’s and 1930’s are 
popping up all over again due to the more severe 
conditions today’s automobiles impose, it was 
brought out at the SAE National Passenger Car, 
Body, and Materials Meeting, held March 2-4 in 
Detroit. 
Valve train components are showing distress after 
operation in the new engines with new lubricants. Pa ssenger 
Fine cracks appeared in automotive finishes ap- 
: plied over last year’s tin-free solder. And require- 
= ments for increased car stability are once more 
facing tire and chassis engineers. 
During the course of the three-day Meeting, close 
to 1000 engineers entered the Grand Ballroom of the e 


HALT 


Statler to exchange ideas on these problems and to 
discuss metal processing, car shake, and British and 
Continental cars as well. Not even the last and 
worst blizzard of the Detroit winter kept SAE mem- 
bers and their guests from enthusiastic participa- 
tion in the eight technical sessions and enjoyment 
of the dinner ending the Meeting. 


oe Meeting 


Valve lifters are again showing scuffing and 
spalling, the symposium on cam and tappet wear 
revealed, because the coatings and lubricants that 
solved earlier difficulties aren’t by themselves suffi- 
cient to prevent trouble with today’s higher-com- 
pression engines. ® 

The troubles seem to stem from the fact that 
when you increase power output for given engine Gives 
displacement, you require greater valve lift and 
higher speed to provide increased breathing capac- 
ity. You also require stiffer valve springs to insure 
that the tappet—or lifter—follows the cam. 

The result has been that tappets in today’s en- 
gines tend to wear rapidly in the manner known as 
“scuffing” and to chip away or “spall.” 

Two speakers reported that scuffing is worse with ew 
low-viscosity oils. A third found no correlation be- 
tween wear and viscosity. Hardenable cast iron was 
generally preferred over chilled cast iron or steel as 
a lifter material. 

Cures suggested included: use of certain phos- 
phorous and sulfur compounds as additives in the 
lubricating oil, improvement in cam finish, reduc- A 
tion in valve spring weight, and avoidance of tappet Nn swe rs 
rotation. 

Painting Symposium 


The usually efficacious phosphate coatings ap- 
plied to sheet metal before painting failed to pre- 
vent fine-line mapping of finishes during the recent 
tin shortage, discussion at the painting symposium To O 
disclosed. From experience during the 1920’s, 
painting specialists knew that trapped moisture 
was causing the trouble. They had had the same 
problem in the days before phosphate coatings 
when they prepared body parts for painting by 
washing with alcohol and phosphoric acid. The 
acid retained in the pores of the solder took up 
water and led to blistering. ro ems 
In a similar way, oil in the primer reacted with 
the lead in the recent tin-free solder and created 
water-holding soaps. Again mapping developed. 
The problem became so common that a variety of 
fixes emerged. Discussers reported success with 
each of these: Add 0.5% tin to the solder. Or apply 
an oil-less first coat (which unfortunately doesn’t 
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adhere so well). Or apply epoxy resins as a wash 
coat before the primer cures. ; 
Additional discussion brought out that moisture 
in the form of humidity can be either a help or a 
hindrance. In the spray booth, moisture in the air 
favors the flow of lacquer. Practice ranges from 
45 to 65% relative humidity at about 80 F to facili- 
tate lacquer flow and help leveling. High humidity 
in ovens, on the other hand, produces pin holing, 
so ovens are not Kept as humid as they were a few 
years ago. Water in the bottom of the oven does, 
however, Keep dirt from bouncing, it was noted. 


Car Stability 


Car stability is again a problem, too, as it was 
20 and 30 years ago when tires were more of a mys- 
tery than they are now. Underlying a morning of 
discussion on car stability was the knowledge that 
modern power steering devices filter out some of 
the tire responses, leaving the driver without some 
of the normal assurances of car control. Not only 
do car builders want to compensate for this, but in 
cars with or without power steering they want to 
provide faster responses to steering to match to- 
day’s higher speeds and to improve steering “feel” 
at the same time as they make other advances. 

Stability involves the subjective evaluation of the 
driver, engineers were reminded. Main message of 
the morning was that stability appears to depend 
on the timing of the various responses that the 


No one claimed to know exactly how to modify 
tires to increase stability. But it was generally 
agreed that inflation pressure, tire deflection, tire 
size, and probably tread pattern, tread width, tread 
flatness, cord angle, rubber compound, and rim 
width influence stability. 

The tiny rubber blocks between tread ridges, it 
was said, improve stability without harming ride. 
But most other means of improving stability worsen 
ride characteristics. 

In other fields, too, engineers commented on the 
cyclic nature of their problems. For example, now 
that extrusion presses are pushing metal along 
much farther than they ever did before, die de- 
signers were reported to have to discard their old 
strategy in favor of new die shapes and stroke tim- 
ing. Suspension engineers complained that they no 
sooner get rid of car shake from one source than 
it develops from another source in the next model. 

Two papers on British and Continental cars left 
the impression that, while European engineers have 
their recurring problems, they are encountered and 
solved at a slower rate. To illustrate how decidedly 
out of phase the two sides of the Atlantic can get: 
Although the American trend is definitely toward 
V engines, a review of contemporary British engines 
mentioned not a single V type. 

All 22 papers presented at the meeting are avail- 
able in preprint form. Later issues of SAE Journal 
will carry an abridgment of each paper plus an 
abridgment of the discussion of it. 


driver senses. Too long a lag tends to make the car 
seem unstable. So does too rapid a response. 


Following are one or two significant statements 
selected from each of the papers: 


Following are one or two significant statements selected from each of the papers: 


Cam and Tappet Wear 


Wear of piston rings and valve 
lifters and spalling of certain valve 
lifter materials may be signifi- 
cantly greater for oils of low vis- 
cosity such as 5W/20 or SAE 10W 
than for higher viscosity oils such 
as SAE 20 or SAE 30 oils of similar 
formulation. 

Use of an oil with good anti- 

wear characteristics for engine 
break-in does not guard against 
future valve lifter wear if the en- 
gine is operated with an oil hav- 
ing poor anti-wear characteris- 
ties... 
... H. A. Ambrose and J. E. Taylor, 
Gulf Research & Development Co., 
“Wear, Scuffing, and Spalling in Pas- 
senger Car Engines.” 


In several of the new overhead- 
valve V-8 engines, the valve spring 
force has been increased to keep 
the linkages in the flexible over- 
head-valve mechanism in contact. 
For better engine breathing the 
valve size, lift, and cam ramp 
severity have been increased. 

These—and no doubt other— 
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design changes have resulted in 
increased severity of the lubrica- 
tion requirement. 

Of the many different types 
of additive materials evaluated, 
phosphorus and _= sulfur - phos- 
phorus compounds appear most 
suitable for use in motor oil to 
prevent distress of cams and valve 
lifter faces. What’s best for one 
metal combination may not be 
best for the others, however... 
... T. W. Havely, C. A. Phalen, and 
D. G. Bunnell, Shell Oil Co., “Influence 
of Lubricant and Material Variables 
on Cam and Tappet Surface Distress.” 


Engine B’s design is such that 
lifters frequently do not rotate. 
When rotation does not occur, 
lifters do not pit. There is some 
wear on the lifter face, and a 
groove is worn on a diameter. 
(With this design pitting can 
occur if the lifter does happen to 
rotate.) 

The least wear in all of the 
combinations tried occurred in 
Engine B with alloy iron lifters. 
Wear was also small in two other 


engines with the same lifter ma- 
terial ... 

... J. B. Bidwell, Research Labora- 
tories Division, GMC, and Paul Ver- 
maire, Diesel Equipment Division, 
GMC, “Lifters and Lubricants.” 


Painting the Passenger Car 


Automotive enamels are baking 
colors based on alkyd and amine 
resins which dry mostly by heat 
conversion. Their film-forming 
ingredients polymerize at about 
250 F. 

Modern enamels take no longer 
to bake than do conventional lac- 
quers. They require only 60-70 F 
hotter temperatures than the 
lacquers. 

Enamels can be adapted readily 
to electrostatic application... 
...A. J. Lapointe, Lincoln-Mercury 
Division, “Automotive Enamels.” 


Today when a paint chemist 
refers to “lacquer,” he means a 
paint which dries simply by the 
evaporation of the solvents used 
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Gen. Curtis LeMay Speaks on U.S. Answer to Aggression Threat 


Walter E. Jominy, general chairman of the meeting, checks plans for the speeches to follow the dinner with principal 
speaker Gen. Curtis E. LeMay, USAF; toastmaster Robert L. Biggers; and SAE President William Littlewood 


Avni 


Gen. Curtis E. LeMay, Commander of the 
Strategic Air Command and the youngest U.S. 
military man ever to wear four stars, warned in 
his dinner speech that the Soviets have more 
than 20,000 aircraft in combat units and more 
than 1000 long-range bombers capable of reach- 
ing targets in this country on one-way flights. 
Even under conditions most favorable to de- 
fense, a sizeable portion of bombers will always 
get through, he predicted. (Even in Korea 
where there were 10 Migs for every B-29, we 
lost less than one B-29 per thousand bomber 
flights due to fighter action.) 

If our air defense measures ward off only 2% 
of an attacking force, they will be worth while, 
General LeMay said. But, he continued, a true 
defense requires both a shield and a sword. 

The one significant weakness in Soviet armor 
is her industrial production, LeMay pointed out. 
Long-range bombers could destroy the indus- 
trial centers and topple the Soviet military 
giant. 

The one measure for determining military 
requirements, said LeMay, is this: The force or 
composition of forces must have _ sufficient 
strength to prevent war by convincing a poten- 
tial aggressor that he could not profit by start- 
ing a war. 


pennenennaen 
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Speaking on transportation safety, SAE Presi- 
dent William Littlewood, who is American Air- 
lines’ vice-president for engineering, noted the 
similarities in good packaging of the automobile 
passenger and the airplane passenger. 

Sudden deceleration is the big hazard in both 
cases, he emphasized, pointing out that as pro- 
tection against this danger, vehicle engineers 
should: 


e Preserve the container reasonably intact so 
as not to spill out the contents or damage the 
‘cargo” by excessive distortion of its housing. 

e Support the delicate cargo at its strong 
points. 

e Protect passengers from damage by trans- 
mitted shock and by violent contact with the 
inner walls or irregularities or by loose missiles 
within the container. 

e Minimize injury by shock-energy-absorbing 
provisions in the container design, materials, 
or arrangement. 


Littlewood reminded his audience that in any 
vehicle crash which one person survives, there 
are elements which would permit others to sur- 
vive. He hailed the agencies now collecting 
data on crashes and near-crashes with a view 
toward determining what improvements can be 
made in vehicles. 
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Around the Meeting .. . 


After being greeted by De- 
troit Section Chairman K. E. 
Coppock (left), SAE President 
William Littlewood reminisced 
about landing at the old mu- 
nicipal airport in the shade and 
air bumps of the gas tank. 
Now, Littlewood admitted jok- 
ingly to the Fisher Body man, 
he comes to Detroit by car be- 
cause American Airlines, of 
which he is a vice-president, 
and the other airlines land 35 
miles away at Willow Run. 

K. E. Coppock and William Littlewood 


Smokestacks of Detroit assembly plants show up so clearly on 
the radar screen that USAF bomber crews have ceased to use Detroit 
as a training target, Gen. Curtis LeMay revealed in his dinner speech. 
But they are making practice attacks on other major cities each 
month 

Crews of the bomber force make a successful hookup with a 
tanker plane and take on fuel in flight at a predetermined rendez- 
vous on an average of every five minutes, 24 hours a day. 365 days a 
year. More than 98% of these aerial refueling operations are 
successful, the general reported. 

He characterized the typical bomber commander as a 32-year old, 
married man who has spent 9 years in the Air Force and accumu- 
lated 3500 hours of flying. 


“There are only two good ways to finish an automobile—lacquer 
and Hquor,” opined an opponent of enamel at the symposium on 
painting of automotive vehicles. 


Tom Scherger of Studebaker told this one about the pilot of a 
three-stage rocket. Seems he pushed the button to take off on the 
first stage, then looked back and found that the earth looked like 
a big sphere. 

He pushed the second-stage button, looked back toward earth, 
and saw what appeared to be a basketball. 

He pushed the third-stage button and looked back on 
pong ball. “Good God!” he said. 

Yes, my boy?’ came the answer. 


a ping 


We ought to be grateful for any insight into the foreign market. 
Someday we might want to export something out of this country 
that we got paid for, quipped Maurice Olley of Chevrolet. 


Bad weather didn’t deter SAE’ers interested in fabrics, forgings, and 
the many other topics of the Meeting. 
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to apply it. No chemical reaction 
takes place. (Enamel does re- 
quire a chemical reaction—like 
oxidation—to produce a hard 
film.) 

Automotive enamel is based on 
nitrocellulose, which is basically 
cotton linters treated with nitric 
acid. 

Lacquer is used on Buick, Cadil- 
lac, Chevrolet, Hudson, Oldsmo- 
bile, Packard, and Pontiac ... 
... R. J. Wirshing, General Motors 
Corp., “Lacquer as a Finish on Auto- 
mobiles.” 


Automotive paints are tested for 
film hardness, thickness, gloss, 
color, adhesion, brittleness, abra- 
sion resistance, alkali resistance, 
ability to withstand bending, and 
many other qualities. 

Here’s one simple adhesion test: 

With a razor blade, 11 parallel 
cuts 1/32 in. apart are made 
through the film to the sub-sur- 
face. Then 11 more cuts are made 
at right angles to the first so that 
they produce 100 sections 1/32 in. 
square. The number of squares 
remaining attached to the panel 
is an expression of the adhe- 
sion . 
... R. IL. Peters and H. W. Redshaw, 
Ditzler Color Division of Pittsburgh 
Plate Glass Co., “Evaluation of Auto- 
motive Finishes.” 


We realize that current finishes 
chip on impact, especially across 
the front of automobiles and along 
door edges. We’re trying to cure 
chipping, but it’s a tough problem 
because: 

Undercoats are highly pig- 
mented to fill well and sand easily. 
But high pigmentation gives poor 
film strength. On impact, the 
undercoat film breaks and the 
finish chips. 

We can make chip-resistant un- 
dercoat—but it’s hard to sand... 
..+ R. B. Davis, E. I. Du Pont de Ne- 
mours & Co., “Trends in New Auto- 
motive Finishes.” 


Labor and equipment are the 
major factors in painting cost. 
Methods and apparatus more 
often control selection of paint 
materials than the reverse. 

Purity of water used for rinsing 
after phosphate treating and for 
wet sanding is of newly recognized 
importance. Excess soluble chlo- 
rides and sulfates under paint 
contribute to formation of blisters. 
Water containing less than 150 
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parts per million of total chloride 
and sulfate ion is not harmful. 
More than 300 parts per million 
definitely do lead to trouble... 


. . R. E. VanDeventer, Packard Motor 
Car Co., “Automotive Paint Processes 
and Equipment.” 


. . Around the Meeting 


The Wednesday morn- 
ing session was a family 
affair: Muir Frey of Allis- 
Chalmers officiated as 
chairman and his son 
“Stu” Frey of Ford served 
as secretary. 


Science of Glamor 


Color preference in furniture, 
household paint, and clothing has 
been tabulated. The data prove 
that color preferences are cyclical 
in nature. 

Now that the color range for 
automobiles is practically unre- 
stricted, we’ll probably begin to 
see cycles here too. Already an 
oscillation between bright colors 
and grayed colors is evident. We 
are now in the middle of a 
high-chroma, “clean” color era. 
Grayed, subdued tones will in- 
evitably follow ... 

. S. L. Terry, Chrysler Corp., “The 
Science of Glamor.” 


S. M. and M. L. Frey 


For the smooth operation of the Meeting’s technical sessions, SAE 
is grateful to chairmen: 
Vincent Ayres, Eaton Mfg. Co. 
J. T. O’Reilly, Ford Motor Co. 
H. E. Chesebrough, Chrysler Corp. 
M. L. Frey, Allis-Chalmers Mfg. Co. 
P. W. Tabb, Hudson Motor Car Co. 
J. B. Macauley Jr., Ethyl Corp. 
R. D. Evans, Goodyear Tire and Rubber Co. 
Robert Schilling, General Motors Corp. 


And for their services in recording the impromptu discussion at 
the sessions, SAE thanks secretaries: 
D. R. Kinker, Chrysler Corp. 
E. J. Storfer, Chrysler Corp. 
Richard Sinko, Chrysler Corp. 
S. M. Frey, Ford Motor Co. 
Russell Peebles, Hudson Motor Car Co. 
H. A. Toulmin, Ethyl Corp. 
M. G. Anderson, Goodyear Tire and Rubber Co. 
M. deK. T. Kennedy, Thompson Products, Inc. 
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Car Stability 


“Stability” refers to a large and 
poorly defined group of properties 
which describes how an automo- 
bile reacts to steering. 

If there is an appreciable delay 
between the effort to control and 
the knowledge of what that effort 
will cause, then there is not only a 
period of uncertainty. There is 
also a limitation to how well the 
car can be handled. 

When cornering force is plotted 
against slip angle, cornering force 
does not rise proportionately with 
slip angle. Instead it lags behind. 
The amount of lag decreases as 


Most appreciated golf story told at the Meeting was this one of 
S. L. Terry’s: A clergyman and a iayman struck up an acquaintance 
at the club house and went out on the links for a round. The lay- 
man, wasting stroke after stroke, finally found himself in a sand 
trap. He couldn’t contain himself any longer and let out a string 
of oaths. 

When this didn’t do any good on the next hole, the clergyman 
suggested, “In our religion, when we get in a tight spot, we pray.” 

“All right. I'll try it,” said the high scorer. But the next stroke 
tire speed is increased. Also, the was no more productive. “Why won’t it work for me?” he demanded. 
delays depend on the rate of The clergyman’s explanation: “In our religion, we keep our heads 
steering. = down when we pray.” 

Together, these findings sug- 
gest that the lag may depend only 
on the relation between the steer- 
ing angle and the _ distance 
traveled. Experiments to check 
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“Pom’s vests” were the acknowledged 
sartorial highlight of the Meeting. The red- 
on-cream stripe waistcoat British automotive 


this hypothesis show that corner- 
ing force always adjusts in the 
same manner with respect to dis- 
tance traveled—regardless of tim- 
a 

... S. A. Lippmann, United States 
Rubber Co., “Car Stability and Tran- 
sient Tire Forces.” 


Forging and Extruding 


Press forging is rapidly replac- 
ing drop forging. Press operators 
quickly become experts, and forg- 
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editor Laurence Pomeroy wore while present- 
ing his paper was a mere 50 years old. But 
the elegant brocaded number with which he 
graced the evening sessions dates from 1795. 

The brocade was made up into a woman’s 
dress and spent a century and a half in a 
private museum. When the tax squeeze 
caused the family owning the museum to sell 
out, Mrs. Pomeroy acquired the antique dress 
with the idea of making a cocktail dress out 
of it. Pom convinced her that the material 
should instead have a turn as the basis of a 
man’s garment. 


Laurence Pomeroy 


HOCOTEREONONAEAAA AT ONI EEE 





VP's Buehrig and Boegehold are pleased . . . 


Two SAE vice-presidents, G. M. Buehrig (left) and A. L. Boegehold confer. Buehrig is vice- 

president representing the SAE Body Activity and Boegehold is vice-president representing the 

SAE Engineering Materials Activity. These two Activities plus the SAE Passenger Car Activity 

Committee—which Harold Nutt represents as vice-president—sponsored the Meeting, with the 
cooperation of the SAE Detroit Section 


with response to program planned by 
committees headed by Gurski, Kaiser, and Scherger 


Success of the Meeting brings smiles to three of the men responsible for finalizing the technical- 

session program and laying the ground work for next year’s sessions. They are Joseph Gurski 

(left), meetings vice chairman for the Engineering Materials Activity; H. S. Kaiser, meetings 

vice chairman for the Body Activity; and T. A. Scherger, meetings vice chairman for the 
Passenger Car Activity 


ings are no longer scrapped for 
want of skill. 

Most press forgings are made 
in only two or three blows. Me- 
chanical ejection allows the de- 
signer to reduce draft, thereby 
saving time and material. Press 
dies, subject only to squeeze and 
not to impact, can take inserts of 
long-lasting steels. Die life is in- 
creased also by virtue of short die- 
forging contact and immediate 
ejection. 

Forging presses are vibration- 
free and quiet. Their foundations 
are cheap and trouble-free . 

. R. G. Friedman, National Ma- 
chinery Co., “Trends in Modern Forg- 
ing.” 


The secret of successful cold ex- 
trusion is to use pressures and 
speeds best suited to each step. 
Die design and sequence of opera- 
tion are very important. 

When properly handled, carbon 
steel is a decidedly plastic mate- 
rial. The lower carbon steels 
are easier to handle. We find 
that aluminum-killed, hot-topped 
shell-quality 1010 will develop 
ultimate strengths up to 110,000- 
115,000 psi. Higher carbon steels 
work harden faster, so that more 
anneals are often required to 
achieve final shape... 

. D. L. Brown, Mullins Manufactur- 
ing Co., “Koldflio Extrusion Permits 
New Advances in Design.” 


The Ugine-Sejournet process 
uses molten glass as the lubricant 
in the extrusion of steel. The 
method has increased the length 
of billets and the ratio of area 
reduction possible in steel and 
high-temperature alloys. This 
makes extrusion a much more 
valuable process. 

Extrusion is generally costlier 
than hot rolling—but more ver- 
satile. It can provide odd-shaped 
tubes, even in stainless. It can 
also provide at small cost solid 
shapes not available by rolling... 
... S. O. Evans, Babcock & Wilcox 
Co., “Steel Extrusion and Its Value to 
the Designer.” 


It is generally not economically 
feasible to produce a part by cold 
extrusion which can be manu- 
factured on an automatic screw 
machine with single chucking and 
requiring removal of only a mod- 
erate amount of metal. 
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If, however, double chucking 
with the attendant handling is 
required, or if large amounts of 
metal must be removed, the part 
is a good prospect for cold ex- 
trusion ... 

... J. F. Leland and J. W. Helms, 
Parker Rust Proof Co., “The Influence 
of Proper Lubrication on the Design 
of Cold Extruded Components.” 


Car Shake 


Car shake includes only those 
vibrations which would be per- 
ceived by a passenger and which 
are in the frequency range of 
about 8-15 eps. 

It must be admitted that by far 
the greatest proportion of the 
energy involved in high-frequency 
vibrations originates at the road 
surface and enters the car struc- 
ture through the suspension. 

Lateral damping introduced be- 
tween rear axle and frame helps 
combat shake. Softer tires would 
help, too—provided the softening 
was in the _ radial _ direction 
omy... 

... R. R. Peterson, Chrysler Corp. 
“The Effect of the Car’s Suspension 
on Car Shake.” 


Static structural analysis is not 
the answer to all shake problems. 
But it is a good beginning. 

Satisfactory shake suppression 
rests upon good balance and tun- 
ing of the various mass compo- 
nents as required by their distri- 
bution and support and the 
damping of the system. The ele- 
ments not considered related to 
structure are most likely to be 
sources of shake. The need for 
rigidity in supporis of heavy units 
cannot be overemphasized ... 

. . Mark Garlick, Pontiac Motor Di- 
vision, “Structural Properties Needed 
to Suppress Car Shake.” 


It takes too long to analyze os- 
cillograms of car shake road data. 

We use, instead, an electronic 
selective threshold analyzer— 
ESTA for short—to do the job. 
A vibration pickup sends a signal 
proportional to the velocity of vi- 
bration to ESTA, which integrates 
it to produce a voltage propor- 
tional to the amplitude of vi- 
bration. This amplitude-propor- 
tional signal is amplified to 





energize a series of threshold- 
controlled counters. ESTA de- 
livers data ready for plotting. 

During test runs, ESTA sits on 
the back seat. A gasoline motor- 
generator in the luggage compart- 
ment supplies power... 

.. R. J. Saxon, Ford Motor Co, 
“Measuring for Car Shake.” 


A road test will show us whether 
or not a vehicle is obsessed with 
shake. The shake rig and bump 
rig are laboratory tools for de- 
termining where the shake origi- 
nates. 

The shake rig induces vibration 
into the suspension via a connect- 
ing rod on each side of the car. 
The lower part of each rod is 
driven by an eccentric driven by 
a variable-speed electric motor. 

The bump rig employs two 4-ft- 
diameter rolls whose maximum 
circumferential speed corresponds 
to 120 mph and whose spacing 
permits them to support the car’s 
front or rear wheels. Cams fitting 
over the rolls excite car vibratory 
motion ... 

. . . M. Ruegg, General Motors Corp., 
“Laboratory Simulation of Car Shake.” 


The undesirable shake charac- 
teristics of the convertible can be 
attributed specifically to the ab- 
sence of the structural strength 
which is inherent in the solid steel 
top. 

The engine of the car seems to 
hold some promise as an absorber. 
The mass is ample, and the prox- 
imity to the cowl is almost ideal. 

In a crude test set-up shake 
amplitude was reduced 25% by 
using the engine as an absorber. 
The drawback of increased engine 
noise and vibration does not seem 
too great to overcome ... 

... M. Kamins and W. B. Love, 
Studebaker Corp., “Shake Control on 
Convertibles.” 


Flexible engine mountings can 
and do cause shake. 

We find that for good road per- 
formance, the natural frequency 
of the engine mounts should be 
at least 13-15 cps. Otherwise the 
mounts induce shake as_ the 
wheels pass over road hollows or 
bumps and as the engine is either 
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cranked by the starter or stopped 
by turning off the ignition... 
... tL. H. Frailing, Packard Motor 
Car Co., “Flexible Engine Mountings 
Can Cause Car Shake.” 


Foreign Cars 


The highly stressed panels of 
unitary-construction cars mag- 
nify high-frequency noise. And 
on modern cars, the front wheels 
feed road noise directly into the 
driving compartment. A leading 
British designer once remarked 
that if you took the engine and 
transmission out of his car and let 
it roll downhill over a rough road, 
you still would not be able to hear 
yourself speak. 

In France and Belgium it is ar- 
gued, when so much road noise is 
inevitable, why spend time and 
money on making quiet engines 
and gearboxes. This reflects the 
Latin view that quiet cars, like 
daily baths, are an Anglo-Ameri- 
can affectation. 

Of course, there are differences 
in English and American think- 
ing, too. When I criticized the 
high pedal force required in a cer- 
tain English car and remarked 
that it would not appeal to the 
ladies, the manufacturer replied, 
“My dear sir, we know that women 
will drive, but let us not do any- 
thing to encourage them!” ... 
.. . Laurence Pomeroy, “The Motor,” 
“The Size, Structure, and Shape of 
European Automobiles.” 


There is a definite tendency in 
Britain today to design engines 
with cylinder proportions ap- 
proaching square and in some 
cases over square. 

Premium fuels available in 
Britain today are 82 octane num- 
ber by the Motor Method and 94 
by the Research Method. 

Regular grade gasoline costs 
54¢ per U. S. gal in England. Of 
this, 60% is tax. 

As to future British passenger 
car engines, it seems that (1) the 
L-head engine is finished; (2) the 
four-stroke poppet valve engine 
will predominate; (3) the liquid- 
cooled engine will not be replaced 
in quantity production ... 
...C€. L. Goodacre, Clifford Motor 
Components, Ltd., “A Review of Some 
Contemporary British Passenger Car 
Engines.” 
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Rear Axle Shafts 


Today rear axle shafts are fabricated from SAE 
1033, SAE 1038, and SAE 1046 steels, with larger 
shafts taking the higher carbon chemistry. 

They are usually water or caustic quenched in a 
press to give a hard case of 600 Bhn and a soft 
core of 250-350 Bhn. The resulting compressive 
stress pattern on the surface of the shaft is ad- 
mirably suited to carrying the torsional service 
stresses. 

Short, stubby, involute splines fitted to close tol- 
erance female splines have improved load-carrying 
capacities over those of straight-sided long splines 


Information in the accompanying 
article was developed by: 
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A. Ironside, Panel secretary 
H. B. Chambers 
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with looser fitting tolerances. Some believe that a 
surface hardness of 450-550 Bhn gives the shafts 
better impact strength, but longer fatigue life is 
to be expected at a Bhn of 600. 

Passenger axles made from SAE 1033 are now 
being inductively heated and quenched progressively 
with excellent results. 


Carburized Gears 


Optimum surface carbon concentration for gears 
of most alloys is 0.90-0.95%. A slightly lower value 
is best for the more highly alloyed materials such 
as SAE 3310. 

Case depth is measured in several ways. On the 
floor a cut test bar is usually examined and read 
to 0.45% carbon level after a nital etch. 

Probably the most accurate method is the tech- 
nique used by Timken Roller Bearing Co. There 
carburized SAE 4620 test pieces are quenched from 
the carburizing furnace into salt at 525 F and held 
for 15 seconds. The test piece is then water- 
quenched, sectioned, etched, and read by micro- 
scope. (The M, point for 0.50% carbon is 325 F.) 
After quenching, the dark etching-transformed 
products of the microstructure represent a carbon 
level below 0.50% carbon. 

Distortion is still a problem in carburizing, es- 
pecially in gear work. It’s important to keep dis- 
tortion in gears uniform from gear to gear, and 
from day to day, thus allowing and compensating 
for it in the machining operation. Good fixtures 
help in preventing sag during the gear carburizing 
cycles at elevated temperatures in the furnace. 
Uniform quenching on all parts of the gear is be- 
lieved more important than uniform heating. Mar- 
quenching has been a useful tool in controlling 
distortion as a result of nonuniform quenching. 

Because of the increase in specific volume in the 
case that occurs when a piece is carburized and 
because of the further increase in specific volume 
when the case and core are quenched, it appears 
impossible to eliminate distortion. But distortion 
can be held down. Some believe that minimum 
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distortion occurs when parts are slow cooled from 
the carburizing temperature and rehardened from 
a low temperature around 1425-1450 F. 

Ammonia is used in enriched endothermic car- 
rier gas at the discharge end of one furnace. It is 
believed to reduce the risk of having thin soft skins 
originate in this zone. 


Bolts 


Bolts usually carry tensile stresses axially through 
the part. Therefore to get maximum load-carrying 
capacity for the part, it is necesary to quench and 
draw it so as to obtain uniform hardness through- 


Airline Passengers... 


out its cross-section. SAE 1038 is satisfactory when 
oil quenched and drawn in sections up to 0.350 in. 
in diameter. Over 0.350 in. in diameter a small 
amount of alloy is added to insure a uniform hard- 
ness throughout the cross-section. 

SAE 1030 material is often used up to 0.500 in. in 
diameter when water quenched and drawn. 

(The report on which this article is based is avail- 
able in full in multilithographed form together with 
reports of the seven other panel sessions of the 
SAE International Production Meeting. This pub- 
lication, SP-305, is available from the SAE Special 
Publications Department. Price: $1.50 to members; 
$3.00 to nonmembers.) 


. are getting a smoother ride these days, but gust loads on the planes have in- 
creased because they are flying through turbulence more often. 


T. L. Coleman and Roy Steiner jistionsi Advisory Committee for Aeronautics 


ATA that NACA has accumulated over the past 
20 years indicate that the riding comfort of 

transport airplanes is improving due to changes in 
aircraft design. They show also that gust loads 
have increased slightly due to the more severe tur- 
bulence being encountered. 

Estimates of the gust loads on future jet trans- 
ports indicate that the benefits derived from high- 
altitude operations may be lost if efficient opera- 
tions require high speeds during climb and descent. 

The recent improvement in riding comfort ap- 
pears to be due to the increased wing loading and 
the higher operating altitudes of postwar aircraft. 
Fewer gusts are encountered at the higher altitudes. 

However, from the velocity-acceleration-altitude 
(VGH) data collected, it is evident that slightly 
greater turbulence has been experienced in the last 
few years than in most of the earlier operations. 
Turbulence varies considerably from route to route. 

Even though the newer transports benefit from 
the smoother air at their higher cruising altitudes, 
they encounter compensating gust conditions dur- 
ing their climb and descent through the lower alti- 
tudes. One reason for this gust picture may be that 
current operating and dispatching practices permit 
take-offs and landings through rougher weather. 
Another reason may be that there is increased fly- 
ing at night when turbulence avoidance is more 
difficult. Possibly also the picture is influenced by 
failures to forecast rough weather at flight desti- 
nation. 


The VGH data make it clear that airspeeds have. 


had little effect on the trend toward increased loads 
and that the increase is due to the higher gust ve- 
locities encountered. 

Examination of the time-history records shows 
many cases where the turbulence was evidently 
more severe than the pilot expected or else lack of 
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sufficient advance warning prevented slow-down. 

Most of the turbulence recorded at high speeds 
occurred during descent. Therefore, control of air- 
speed during descent appears to be of particular 
importance in reducing the loads. Best piloting 
practice to reduce loads is, in fact, prompt reduc- 
tion of airspeed at the first indication of rough air, 
no matter whether the plane is descending, climb- 
ing, or in level flight. 


Analysis for Jets 


Future jet transports will have their problems, 
too, it appears. Using our gust data, we calculated 
gust loadings on jet planes for three assumed flight 
paths. Indications are that future transports which 
operate at high climb and descent speeds will ex- 
perience fewer small accelerations but more large 
ones. 

Approximately three times as many acceleration 
increments of 1.0 g, for example, would be expected. 
The larger values result primarily from the high 
airspeed in climb and descent at the lower and 
more turbulent altitudes. Reduction in turbulence 
gained by operating at high altitudes may be more 
than cancelled if the airplane is operated at high 
speeds during climb and descent. 

If future transports climb and descend at low 
speed, they’ll encounter only about half the acceler- 
ation increments of present operations. However, 
reductions of the order of one half are not con- 
sidered very significant in the load history of trans- 
ports. 

(Paper “Some Trends in Gust Loads for Transport 
Airplane Operations” was presented at the SAE Na- 
tional Aeronautic Meeting, Oct. 2, 1953. It is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 
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University of Michigan 


‘The Evolution of a Sports Car” was 
presented by Maurice Olley at the 
January 6 meeting. Olley is director 
of research and development at Chev- 
rolet. 

He traced the development of the 
American automobile and showed how 
the contrasting desires of the younger 
and older generation influenced the 
automobile’s development. He showed 
that if Detroit was going to meet the 
needs of the younger generation, the 
next logical step in the evolution of 
the American Motor Car is Chevrolet’s 
Corvette. 

Olley described the various mechan- 
ical features of the Corvette chassis, 
suspension, engine, and body. He em- 
phasized the fact that Corvette was 
not intended to be used as a racing 
car. But, he seemed to think that it 
will undoubtedly be converted into 
one by various owners. 

After Olley’s talk, a movie of Mauri 
Rose driving the Corvette on the prov- 
ing grounds was shown. 

The afternoon prior to Olley’s talk, 
a Corvette was on display near the 
engineering buildings. 

Following the film, John Coffin, staff 
engineer with Chevrolet, demonstrated 
the making of plastic for the bodies 
He told the students that the plastic 
is extremely flexible. Some of the 
plastic sections could be pushed in 
four inches without damage. Coffin 
also said that the plastic will burn, but 
needs an external source of heat to 
maintain combustion 


California State Polytechnic 


“Powder Metallurgy” was the sub- 
ject presented by Thomas J. Zilka at 
the branch’s first meeting of 1954. 
Zilka is head of the Mechanical En- 
gineering Department at the Univer- 
Sity. 

He explained that powder metal- 
lurgy consists basically of placing pow- 
dered metals under tremendous pres- 
sures to form required parts that are 
later sintered in a furnace. He said 
that the process was first used about 
1937 on pumps and gears, but since 
then wider applications have been 
found. This has resulted in improved 
production methods. 

Some of the advantages of powder 
metallurgy brought out by Professor 
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Zilka were: no scrap, nothing to ma- 
chine off, and a lighter product. 
Speaking about disadvantages, he said 
that the basic powders are costlier 
than the ingot material. 

The range of its uses, Zilka said, 
explains the importance the process 
plays in the modern era of industrial- 
ization. For example, the process has 
been extended from its start in pumps 
and gears to include bronze bearing 
bushings, jet engine compressor blades, 
spot welding electrodes, and even 
stainless steel burning torches in its 
powdered form, besides many other 
things. 

Future applications will include: 
piston rings, aircraft skins, jet engine 
turbine blades, refrigerator compressor 
parts, and others. Some of these are 
now in an experimental stage. 

The talk was supplemented with ex- 
amples of parts manufactured by the 
process, and a brief outline on limita- 
tions, methods, and recommendations 
in basic powder metallurgy design. 

Stanley D. Adkins, student chair- 
man, presided. 


University of Pittsburgh 


SAE’s Student Branch received an 
award last January 14 for sponsoring 
the seminar most successful in stimu- 
lating student participation in extra- 


New Student Branch 


curricular activities during 
vious semester. 

The award was received on behalf 
of the branch by the fall semester 
chairman, Ralph Knapp, and present 
chairman, Bob Varga. The presenta- 
tion was made during an assembly of 
all engineering and mines seminars. 

Plans for the spring term include 
field trips to companies, joint meetings 
with the Pittsburgh Section, speakers 
from industry, and a social event. 


the pre- 


University of Oklahoma 

John Dickmann, Mid-Continent 
Section’s program chairman, and 
George W. Cupit, also a Mid-Continent 
member, were guests at the February 
17 meeting. Dickmann is automotive 
engineer for E. I. du Pont de Nemours 
& Co. in Tulsa, and Cupit is vice-presi- 
dent of DanCu Chemical Co., Okla- 
homa City. 

Guest speaker was R. M. Tuck, who 
is assistant chief engineer of the de- 
sign section of transmissions, Allison 
Division, GMC, Indianapolis. 

Tuck discussed several hydraulic 
systems. He explained the mechanics 
involved, testing and testing equip- 
ment. He concluded with the merits 
of different kinds of hydraulic trans- 
missions. 

Student Chairman John Borden 
presided, and Bob Jeffiries introduced 
Tuck. 

Plans have been made for a joint- 
meeting of the Student Branch and 
the Mid-Continent Section next May 5 


University of Wisconsin 


“Formulation of Heavy Duty Motor 
Oils” was the subject presented by 
Irving S. Quale of Sinclair’s Research 
Laboratory at the February 17 meeting. 
With Quale was C. V. Chapelle, Sin- 
clair sales engineer who presented a 
demonstration and showed a 15 min- 
ute movie. 


Members of the newly 
formed SAE Student Branch 
at George Washington Uni- 
versity are shown at the 
February 16 meeting of the 
Washington Section. Their 
advisor is Professor Charles 
E. Greeley of George Wash- 
ington (front row center 
who is also chairman of the 
Washington Section Student 
Activity 
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‘‘Ambitious”’ seems to be the only way to describe Section activities. An imaginary space 
trip (St. Louis Section), a Ladies Night (Twin City), Small Car Symposium (Buffalo), Steel 
Symposium (Detroit), and Sports Cars Symposium (Metropolitan), were highlights of the 
recent Section activities. Even cold weather (nine degrees) couldn’t keep Wichita members 


home. 


Lup falo 


Field Editor 

D. I. Hall 

Feb. 11 

FOR 9500 MILES of driving per year, the standard 

American heavy car (about 3825-lb) costs $248 to 

run, according to Miguel Ordorica, Willys’ chassis 

and military chief engineer. The standard Amer- 

ican car (about 3225 Ib), he said costs about $163 a 

year to run... but the American light car about 
(2500 lb) costs only about $108. 

It’s this lower operating cost, he believes, which 
is the “extra something” the light car must have to 
attain sales. 

He stressed the reduction in car density on the 
streets in cities, towns, and villages that can be ac- 
complished by the widespread use of the small car. 
Through the adoption of both length reductions 
(to 15-ft) and width reductions (to five feet, which 
could result in another lane on a 40-ft wide street), 
it would be possible to increase the vehicle density 
by 41%. 

Milton Bald, on the other hand, said, “The pur- 
pose in designing the so-called ‘light’ cars of today 
is to obtain compactness without sacrifice of pas- 
senger capacity or comfort.” Bald is staff engineer 
with the Hudson Motor Car Co. 

Comparing the Hudson Jet with the 1954 models 
of “the big three,’ Bald said that the shipping 
weight of “the Big Three” cars averages 20% more 
than the Hudson Jet; also the overall lengths are 
up to 18 inches greater ... and yet front seat leg 
room of the Jet is within an inch of “the Big Three.” 
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Rear seat leg room is within three inches, and 
shoulder and head room are equal in all cases. 

L. H. Nagler, executive technical adviser for the 
Nash Motor Division, agreed with Bald that com- 
pact cars differ substantially in exterior dimensions 
from big cars, but are virtually identical with re- 
spect to interior passenger area. Speaking about 
unitized body contruction used in producing most 
small cars, Nagler stressed greater safety. “Occu- 
pants have a better chance to walk away from a 
serious accident, if they have been riding in a car 
with a unitized type body.” 


angie 
an 
Field Editor 
Leslie Peat 
Feb. 9 
THE MOST AMBITIOUS and successful meeting of 
Met Section within this field editor’s memory took 
place on Feb:uary 9 when an afternoon sports car 
symposium, followed by a dinner-meeting, brought 
out more than 300 members and guests. 

Many of the world’s outstanding authorities on 
sports cars were on hand: Charles Chayne, vice- 
president of GMC; Laurence Pomeroy, technical 
editor of “The Motor,” London; Ellis J. Premo, who 
is in charge of the Corvette production at Chevrolet 
and Z. Arkus-Duntov, also of Chevrolet. 

Speaker of the evening was C. Gordon Benett, 
who was introduced along with other honored 
guests, by Sir William L. Welsh. 

P. M. Heldt, dean of automotive technical writers, 
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Pittsburgh (Feb. 23) 
From 3 ection Camera 


A chairman's certificate 
is presented to Kenneth G. 
Scantling (right), last year’s 
Section chairman, by the 
present chairman, Robert 
Kirkpatrick (left). 


i 


Displaying 25-year certificates (left to right) Dr. Paul V. Faragher, in charge 
of metal products specifications in the Metallurgical Division of the Aluminum Co. 
of America; J. A. Harvey, a past vice-president representing the Transportation and 
Maintenance Activity, now coach sales representative for GMC’s Truck & Coach 
Division in Pittsburgh; and John Orr, the second chairman of the Pittsburgh Section 
and another past vice-president representing the T & M Activity. At extreme left 
is Chairman R. L. Kirkpatrick, who made the presentation. 
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was awarded life membership in the Society by 
Past-President Robert Cass. Cass came from Cleve- 
land to make the presentation which had been voted 
on by SAE Council. 

Herb Shriner, TV star and sponsor of the Inter- 
national Motor Sports Show, was awarded a plaque 
for his achievement as a leader among sports car 
enthusiasts by Alfred Reeves. Reeves is consulting 
vice-president of the Automobile Manufacturers 
Association. 

The technical forum was moderated by Phillip H. 
Pretz of Ford Motor Co., last year’s chairman of 
Detroit Section. The meeting was planned by R. 
M. Cherryholmes, Shell Oil Co., and his committee: 
Charles E. Chambliss, Jr., Chevrolet Motor Division, 
GMC; Robert W. Hogan, Ethyl Corp.; and S. G. 
Tilden, Jr., Permafuse Corp. 


Feb. 19 
SMOOTHNESS in the operation of heavy commer- 
cial vehicles is a goal sought by many inventive 
minds. These minds are now exploring the possi- 
bility of adequate electrical, pneumatic, hydraulic 
or improved mesh-gear transmissions. The range 
of engineering thinking being done on this problem 
was outlined by Merrill C. Horine. Horine is con- 
sulting engineer of Mack Mfg. Corp. 

He said that automatic transmissions are needed 
in the highway transportation industry and should 
satisfy the following requirements: 

1. Be compact enough to be used on short wheel- 

based tractors and COE chassis 

2. Be no heavier, or not very much heavier, than 

today’s gear transmissions 

3. Have a useful life of 500,000 miles and overhaul 

intervals of 100,000 miles 

4. Have mechanical efficiency as high as the con- 

ventional gear trains of today 

5. Be readily accessible for maintenance 

6. Be simple to maintain, lubricate and adjust 

7. Be built at low cost. 

Horine was of the opinion that a hydraulic sys- 
tem would be preferable to pneumatic transmis- 
sions. Already automatic transmissions are being 
offered on smaller trucks as optional equipment. 
Many millions of miles of automobile experience 
have paved the way for acceptance of just this kind 
of transmission. 


Field Editor 

R. G. Deemer 

Feb. 15 

THE GREATEST ENEMY of the injection system is 

dirt and any measures taken to preclude dirt enter- 

ing the system would lengthen life between repairs. 

This was just one of the points stressed by panel 

members in their discussion of diesel pump and in- 
jection systems. 

The panel also agreed that reliability is the first 
requisite of these systems. All the manufacturers 
have changed parts of their systems as engines have 
changed—in order to improve the reliability. 

In spite of this, the panel thought operating con- 
ditions have a great share in determining reliability. 
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For this reason, the operator wants a simple, easy 
to repair system as a second requisite. 

Panel members were: Albert Ruegg, sales engi- 
neer, truck department, von Hamm-Young Co.; 
Robert Rex, maintenance superintendent, Oahu 
Sugar Co.; C. H. Bartlett, service manager, Cater- 
pillar Division, Theodore H. Davies, & Co., Ltd.; 
William Mello, superintendent of maintenance, 
Honolulu Rapid Transit Co.; Leonard Lister, shop 
superintendent, Waialua Agricultural Co.; Ed West- 
erback, Oakland District service manager, Interna- 
tional Harvester Co.; Ward Deffenbaugh, Western 
regional service manager, International Harvester 
Co. 

T. Cowley, automotive engineer for Libby McNeill 
& Libby, was moderator for the discussion. 


Field Editor 
P. J. Long 
Feb. 18 


THE DESIGNER may do a perfect job of functional 
designing, but this is of no avail if the material and 
processes by which the resulting product is made, 
price it out of the market. This is what A. S. 
Jameson told members at the February meeting. 
Jameson is supervisor of the Metallurgical Labora- 
tories, International Harvester Co. 

He pointed out the necessity of close collaboration 
between designers, production men, and metallur- 
gists. To design, manufacture, and sell a product, 
he said, is the job of a team—not a series of more 
or less independent actions by each specialist. 

Jameson also covered in detail cold working, 
hardenability, machinability, directionality, de- 
carburization, and other items affecting physical 
properties of materials which the designer en- 
counters. 


Northern California’ 


Field Editor 

R. E. Van Sickle 

Jan. 27 

THE PROPER MENTAL ATTITUDE that should be 
maintained for development of new and improved 
automotive and petrol2um preducts was stressed by 


H. C. Mougey. Mougey is retired technical director 
of GMC’s Research Laboratories Division. 

He qucted C. F. Kettering, a past president of 
SAE, frorn “Motor,” of January 1924: “The impor- 
tant thing is that we have learned to wish for some- 
thing unreasonable—and then go out to make the 
unreasonable thing something that everybody can 
have as a matter of course.” 

Describing the change in mental attitude during 
the past 40 years, Mougey said many people used 
to believe that desired lubricants could be obtained 
by specifying a list of properties, such as gravity, 
viscosity, flash, fire, color, and so forth. 

“Now, it is reeognized that, although these vari- 
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Twin City (Feb. 10) 


For the ladies . 

Chrysler's Richard W. Sinko (standing) 

presents “Styling the Interior of Your Car” at the annual 
“Ladies Night.” 


Central Illinois (Feb. 22) 


: ¥ a? 
Speakers and officers get together during the February meeting of the Section. Left to right: T. 
L. Schepke, Peoria Airport Authority, and after-dinner speaker; W. E. Bettoney, assistant technical 
manager, technical section of the Petroleum Chemical Division, E. I. du Pont, and main speaker for 
the evening; Dr. Richard Wiebe, head of the motor fuels evaluation section, Northern regional labor- 
atory, U. S. Dept. of Agriculture, technical chairman for the meeting; and Vice-Chairman H. R. John- 
son, supervising engineer, Caterpillar Tractor Co., Peoria. 
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ous properties are of importance, their principal 
value is in checking the identity of various oils and 
determining whether or not an oil is similar to a 
previous oil whose value has been determined by 
actual tests.” 

Mougey said, however, that the test of any prod- 
uct is the performance of that product in actual 
service. 


Field Editor 
W. E. Shelor 
Jan. 20 


THIRTY-SIX HARDY MEMBERS showed up at the 
January meeting despite the nine degree weather. 
Al Roesing took over in the absence of Herb Rawdon, 
Section chairman, and called the meeting to order. 

Speaker for the evening was John R. Berg, head 
of Wichita University’s Geology Department. In 
speaking about “Oil Exploration,” Berg mentioned 
four requisites for an oil pool: (1) source rock, (2) 
reservoir rock, (3) cap rock, and (4) structure. 

Slides were then shown as well as a film “Ten 
Thousand Feet Deep.” 


Field Editor 
V. H. Adamson 
Feb. 17 


UP-TO-DATE commercial regulations are neces- 
sary with the advancement of high-speed and high- 
altitude aircraft. This was stressed by Edwin G. 
Bracher, supervisor of the B-47 Flight Test, Boeing 
Airplane Co., Wichita, Kansas. 

Bracher, who has tested more than 70 kinds of 
aircraft which have taken him into every country 
in the world (except Finland), reviewed the history 
of older type aircraft up to the modern jet. 

Bracher climaxed his speech by giving a true 
story of taking his own infant daughter from Stock- 
holm, Sweden, to a baby-sitter in New York and re- 
turning to his duties in Stockholm in less than 60 
hours. 


Canadién 


Field Editor 
F. G. King 
Jan. 20 


CONTINUED DEVELOPMENT of tractor-mounted 
implements has given not only more economy, but 
faster harvesting. Under many weather conditions 
this has meant the difference between total loss and 
good return. This is what speaker S. M. Young told 
members. Young is divisional chief engineer, In- 
ternational Harvester Co. of Canada, Ltd., in Hamil- 
ton, Ontario. 

Young also said that every vehicle propelled by 
an engine comes within the sphere of automotive 
engineering, and as such, farm equipment is im- 
portant business. Colored slides giving details on 
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the Grain Combine, the Cotton Picker and Sugar 
Cane Harvester were shown along with the presen- 
tation of Young’s paper, “Automotive Engineering 
as Applied to Farm Equipment.” 


Field Editor 
C. K. Messner 
Feb. 16 


TURBINE POWERPLANTS FOR CARS aren’t going 
to be common in motor vehicles for a while, in the 
opinion of E. F. Lewis of GMC’s Truck & Coach Di- 
vision. For tough, heavy duty service, the diesel is 
still the favorite, he said . . . and he sees nothing 
on the horizon likely to change that status in the 
immediate future. 

“The diesel engine,’ Lewis told this meeting, “is 
the predominant heavy-duty powerplant in the mo- 
tor bus industry today. Approximately 90% of all 
GM buses produced in 1953 had diesel powerplants.” 

Automatic transmissions, Lewis believes, will con- 
tinue to come fast in the bus field. He thinks their 
application to buses will closely approximate their 
rapid adoption on passenger cars. 


> 


Field Editor 
W. F. Sherman 
Feb. 1 


AUTOMATION eliminates drudgery and hazards. 
Thus it makes jobs better for the stamping plant 
employee. That was what A. J. Hole told members 
at the “New Techniques in Sheet Steel Processing” 
symposium of the Engineering Materials Activity. 
(“Automation,” according to Hole, is a coined 
word meaning the automatic handling of parts in 
process and includes such things as conveyors and 
air and hydraulic systems.) He thought that pro- 
ductionwise, it is not possible to feed presses fast 
enough by hand to keep them running continuously. 
J. F. Brick said that Rockwell and Olson cup tests 
alone are not a good test of ductility, in his paper, 
“Drawing Requirements of Cold Rolled Sheets.” 
Complete laboratory testing is utilized, but the 
proof of quality is obtained only by making the 
stampings and determining what the results are. 
In discussing high-strength, low-alloy steel for 
plated parts, C. L. Altenburger said, “orange peel’ 
and “stretcher strains” are particularly difficult to 
deal with. He is research engineer with the Great 
Lakes Steel Corp. Because carbon steels are sub- 
ject to strain aging, they have proved less desirable 
than the low-alloy materials and, in addition, the 
latter permit lighter stampings to be utilized. Thus, 
there has been a substantial trend to the use of a 
low-alloy material for these parts. 
Adam Zimmerman, of Acme Mfg. Co., told mem- 
bers that it usually costs less to prepolish hot rolled 
steel than the price differential between this and 
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Atlanta Greup (Jan. 18) 


From Section ence 
a 


ee 

In honor of his long-time 
membership in SAE, Fletcher 
Brown, (extreme left) manu- 
facturing manager of Lock- 
heed’s Georgia Division, was 
presented with a 25-year cer- 
tificate. Left to right are: 
Brown; Zach Layfield, chair- 
man of the Atlanta Group; 
Jack Reid, vice-chairman; L. C. 
Malone, a member of the 
Group and manager of pro- 
cedures & facilities for Lock- 
heed; Robert Anderson, chief 
engineer, Plymouth Division, 
Chrysler, Detroit. Anderson 
came to Atlanta to address the 
Group. 





Northern California (Jan. 27) 


St. Louis (Feb. 4) 





7 





' Ready for dinner and talk are: (left to right ) Chairman J. A. 
An imaginary flight in space was Edgar; H. C. Mougey, retired technical director of the Research 


the subject of Dr. Wernher Von Laboratories Division of GMC, and speaker for the evening; and 
Braun, technical director, guided V. C. Peterson, vice-chairman of the Transportation and Main- 
missile group at Redstone Arsenal. tenance Activity, as well as chairman of this meeting. 
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cold rolled steel. Zimmerman said, too, that prior 
to the last World War, flat polishing was done on 
reciprocating bed machines, and principally on 
Stainless steel sheets. The automobile industry’s 
change from hot forgings to cold stampings was 
due principally to radical changes in styling. 

However, only hot rolled steels were available for 
bumper manufacturers, and the surface condition 
of these steels presented a serious problem in metal 
finishing prior to plating, especially costwise. This 
led to prepolishing the steel before it was stamped, 
with the material fed in coil form into the machine. 
For this kind of work, the speeds vary from 20 to 
60 feet per minute. 

E. F. Lundeen, quality control specialist of Inland 
Steel Corp., said that despite the demands of auto- 
mation for better quality in steel finish, the savings 
in material handling and other processing steps 
actually makes it economic to accept coils of steel 
which have some defective lengths in them, inas- 
much as the savings frequently offset rejections 
amounting to as much as 15 per cent. 


%. Louis 


Field Editor 
A. W. Zub 
Feb. 4 


TRAVELLING TO THE MOON is possible if we want 
to spend money for it. That was what Dr. Wernher 
Von Braun told Section members during an imagi- 
nary space trip. Dr. Von Braun is technical director 
of the guided missile development group, Redstone 
Arsenal, Huntsville, Ala. 

He said that sufficient technical knowledge has 
been gained for the first step on the way to the 
moon—construction of rockets that could function 
as artificial satellites of the Earth. Rockets have 
already been fired that have attained an altitude 
of 250 miles. In order to accomplish a proper bal- 
ance between centrifugal force of flight around the 
Earth and the Earth’s gravitational attraction, a 
satellite ship would have to attain a speed of 18,468 
mph at an altitude of 1075-mi. There it would en- 
ter an orbital flight pattern and circumvent the 
Earth every two hours. With proper radar and tele- 
vision equipment, the most habitable parts of the 
Earth would be under observation once every 24 
hours. 

Monkeys would be the first passengers on the 
flights to outer space, Von Braun said. Television 
cameras could study the reactions of the animals, 
along with every conceivable instrument used to 
record or transmit pertinent data back to Earth. 

Dr. Von Braun also mentioned a space platform 
that would revolve around its own axis to create 
centrifugal force against the rim, thereby allowing 
men to be able to walk and live in a more natural 
manner. After enough material is transported to 
the platform, then it would be possible to send a 
ship from the space platform to the moon. Since 
the platform would already be traveling at a speed 
of 18,468 mph, only an additional push would be 
necessary to carry it out of the orbital path to en- 
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ter another path that will travel around the moon 


and back. 


Field Editor 
S. H. Knight 
Feb. 10 


TO GIVE THE LADIES a conversation-piece that 
will last several bridge sessions was the avowed pur- 
pose of this “Ladies Night” meeting. It reached its 
goal by talking automobiles in terms designed to 
elicit feminine interest. 

Chrysler’s Richard W. Sinko talked of paint colors 
and fabrics, of testing them for durability. Both 
color and fabric textures have definite psychological 
and physiological effects, he pointed out. 

Then Chrysler’s assistant director of styling went 
on to tell of his corporation’s “idea” cars ... the 
K-310, the C-200, the Special, the D’Elegance, the 
DeSoto Adventurer, and the Dodge Fire Arrow. 





= 
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Field Editor 
W. M. Brown 

Feb. 5 
THE COST of getting logs out of the woods has pro- 
gressively increased during recent years to sucha 
point that the ultimate consumer begins to ask 
whether lumber is sold by the pound or by the board 
foot. This is what S. S. McIntyre, Jr. told the Sec- 
tion. He is chief engineer for the Skagit Steel and 
Iron Works. 

The Skagit Steel and Iron Works has recently 
added to their line mobile yarder types of equip- 
ment designed to reduce the cost of getting logs out 
of the woods and loading them onto hauling units. 
Since setup time is reduced, it becomes economical 
to log small stands of timber as well as large. 











Field Editor 

W. J. Lux 

Feb. 22 

TO FORESTALL PREIGNITION, a more fundamen- 

tal approach to the problem is needed than simply 

adding chemicals to gasoline. This was W. E. Bet- 

toney’s opinion at the Section’s February meeting. 

Bettoney is assistant technical manager, technical 

section of the Petroleum Chemical Division, E. I. 
du Pont de Nemours & Co. 

Since deposits are a basic trouble, various meth- 
ods of removing these deposits such as commercial 
mixtures, low-octane fuels, water-alcohol mixtures, 
and carbon particle injection, have been considered 
possible aids. Bettoney thinks these do little good, 
and that all have detrimental effects. 

He said that the best way to remove combustion- 





Washington (Feb. 16) 


‘From Si t n Came a 


Sacramento-Stockton Division, 
Northern California (Jan. 20) 


Past President D. P. Barnard (right) is 
shown talking with Chairman Jim Red- 
ding. Barnard has been newly appointed 
Deputy Assistant Secretary of Defense 
; (March Journal, p. 98). 

Happy foursome standing behind the 

table are: (left to right) J. A. Edgar, chair- 

man of the Northern California Section; 

A. P. Labrucherie, chairman of the Sacra- 

mento-Stockton Division; H. K. Holm, guest 

speaker; and D. C. Hackney, the Division’s % 


meetings chairman. 


“Ram jets and helicopters” was the B. J. Vierling (right), meetings chair- 
subject of speaker H. K. Holm, of Hiller Hel- man, and Glenn Evans of the Glenn L. 
icopter Co. of Palo Alto, California. Martin Co., who was speaker. 
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chamber deposits is to remove the head and scrape 
it. Another possible source of relief is to prevent 
the formation of deposit material in combustion 
chambers. Certain metal salts are useful, he said, 
but they must be relatively cheap, or else economic 
limitations present themselves. 


Philadelphia 


Field Editor 
Paul Kennedy 
Feb. 10 


“WORK-HORSE VEHICLES” will realize most ad- 
vantage from the torque converter. That’s what 
Myron Schall, hydraulic transmission engineer of 
Spicer Division of Dana Corp. told the Section. 
With the recent development of dynamic braking, 
Schall predicted, heavy-duty tractor trucks will 
soon incorporate a torque converter in the drive 
line. This and other industrial applications, he 
said, must show net cost savings to the operator to 


be competitive. 











Field Editor 
C. Janeway 
Feb. 16 


HIGH PRODUCTIVITY per man has been achieved 
by the Glenn L. Martin Co. in Baltimore. This has 
been accomplished by having fixed worker stations, 
fixtures permitting work accessibility, no hand fit- 
ting, and automatic handling. This was pointed 
out by Glenn Evans during the presentation of 
“How the British Canberra Bomber Became the 
USAF B-57.” Evans is tooling manager for Glenn 
Martin. 

He said, too, that despite wide differences in U. S. 
and British wage rates, our production methods off- 
set the rate spread—resulting in equal cost per unit, 
even lower U. S. cost per unit, if production is of 
sufficient quantity. 





Pittsbur Ae 





Field Editor 
O. B. Rosstead, Jr. 
Feb. 23 


THE 1954 FORD V-8 TRUCK has two outstanding 
accomplishments: vhe degree of rigidity obtained in 
the entire structure, and the increase ir. horse- 


power while maintaining practically the same dis- 
placement compression ratios. 
Ford’s John W. Asselstine told the Section. 
supervisor of commercial engine design. 
Asselstine also mentioned new cylinder heads 
that have such rigidity that the number of hold- 
down bolts could be reduced from 24 to 10, and an 


This was what 
He is 
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all-steel cylinder head gasket could be used which 
provides better heat transfer. The cylinder heads, 
incidentally, are interchangeable—right and left. 

Another innovation on the engines that was used 
on some of the ’53 engines is the Ford “Depopper.” 
The Depopper is used in the carburetor to eliminate 
explosions and “popping” in the exhaust system 
of the engine when the throttle is closed and the 
truck is over-running the engine—as on a down- 
grade. 





, glan 
Field Editor 

A. D. Nichols 
Mar. 3 


SAFETY is getting primary attention from auto- 
mobile manufacturers now that engines are pro- 
ducing greater power. That was the opinion of 
Laurence E. Crooks at the joint meeting of the Sec- 
tion and Yale’s Student SAE Club. Crooks is Con- 
sumers Union automotive consultant. He said that 
power brakes are one of the more important ad- 
vances made in this direction. 

Pictures of most of the ’54 cars and charts of 
horsepower, torque and power factors were dis- 
played. A picture taken at the Indianapolis Speed- 
way, “The Big Race,” was shown. 








Field Editor 
E. B. Lohaus 
Feb. 22 


THE DAYS OF THE HORSE on the treadmill on 
through steam power and today’s gasoline and 
diesel-driven excavating machines were covered by 
H. S. Robertson. Robertson, who is district repre- 
sentative for Bucyrus-Erie, presented his paper, 
“History & Developments of the Power Shovel and 
Crane.” 

Movies were shown of cranes that roll on rubber 
tires, that crawl on tracks, and that walk on boxy 
feet. Along with the machines, various front-end 
attachments were described in the film. 


Williamsport 


Field Editor 

Paul Cervinsky 

Mar. 1 

BUSINESS AIRCRAFT LOGGED 2,000,000 hrs in the 

first six months of 1953, while scheduled airlines 

logged 1,240,700 hours, using 1,061 airplanes. That’s 

what Fred Strickland, chief design engineer for 

Piper Aircraft told members. Some other statistics 
brought out by Strickland were: 

1. Before World War II, only 400 firms owned 
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business aircraft. Now 8,000 companies own 
over 10,000 planes of which 1800 are multi- 
engine. 

2. The average business airplane use is over 600- 

hrs annually. 

3. In 1952, business airplanes totaled 520,000,000 
miles or 3,250,000 hours. The airlines logged 
more miles but only 2,625,000 hrs. 


He said, too, that the Piper Apache has an im- 
portant role as a “business airplane.” It was con- 
ceived by the Piper organization to fulfill the need 
created by the birth of the business-owned and 
operated aircraft fleets. 


Gol 





Field Editor 
P. G. Anderson 
Feb. 25 


RECENT DUST STORMS in the area made Jules P. 
Kobacs’ paper, “Filtration of Internal Combustion 
Engines,” timely and of particular interest to mem- 
bers. The facts presented concerned engine wear 
through filtration of foreign matter in the lubricant. 

H. R. Otto, chief engineer of Purolator Products, 
Corp. presented the paper. 


Field Editor 
J. N. Gromer 
Jan. 28 


FORTY-THOUSAND POUND CAPACITY steering 
and driving axles are the features of a new power 
tractor that was seen at an advance showing when 
Section members were guests of Coleman Motors. 

Paul G. Anderson, service manager for the com- 
pany, outlined general drive detail mechanism used 
in all wheel drive trucks. Anderson also discussed 
advantages of different steering type power joints 
and explained design features of power divider 
mechanisms. 





Kansas-City 


ees Field Editor 
ARLE SS M. L. Werth 
Feb. 26 


AUTOMOTIVE STYLE is developed from the physi- 
cal limitations of wheelbase tread, baggage and 
engine compartments, and passenger requirements. 
That’s what Willys P. Wagner of Ford Motor Co. 
told members. Wagner has styled Canadian, Ger- 
man and French vehicles as we]l as commercial and 
passenger vehicles for Ford. 

He said that after these requirements are met, 
the lines and trim are added for comfort, eye appeal 
and beauty to conform to the modern trend, as well 
as for safety and performance. 

A nominating committee was elected for the cur- 
rent year, consisting of the following members: Roy 
G. Horridge, Robert R. Mead, Louis Mecklenburg, 
Ed Nida, Don G. Reed. 








Texas 


Field Editor 
R. W. St. Aubin 
Mar. 2 


PLANS TO SPONSOR TWO HIGH SCHOOL STU- 
DENTS to the Professional Engineers Dinner this 
Spring have been made. Students are picked from 
the high schools in the Dallas area and sponsored 
by professional organizations to encourage them 
in engineering careers. 

By the way, SAE Council has approved the trans- 
fer of the San Antonio Division from the Texas Sec- 
tion to the Texas Gulf Coast Section. All concerned 
are appreciative of the generous attitude of Texas 
Section in endorsing the transfer of territory. 





Field Editor 
D. R. Neeld 
Mar. 5 


BETTER IGNITION is possible with 12 volts in some 
respects, but there is still plenty of room for im- 
provement—especially when it comes to the plug 
fouling problem. That was A. L. Brownlee’s opinion 
at this meeting. He is vice-president in charge of 
engineering for Wico Electric Co., West Springfield, 
Mass. 

Brownlee said that it is the feeling of many en- 
gineers that unless means can be taken to alleviate 
the spark plug fouling situation at its source, then 
some form of high frequency ignition will find use 
because of the demand for better ignition perform- 
ance. 

He said, too, that an improvement is indicated 
at the higher engine speeds by reason of the shorter 
time in which current can be built up in the pri- 
mary. But he thought that part of the advantage 
is usually compromised in favor of lowering primary 
current and increasing the inductance to gain some 
extra point life. 





ont asin. Field Editor 
L. F. Smith 
Feb. 9 


RAPID NATION-WIDE transition from steam to 
diesel-electric locomotives presented a challenging 
educational problem to the railroads and to the 
American Locomotive Co. “Members of the Mo- 
hawk-Hudson Group attendei a conducted tour of 
the ALCO Diesel-Engine School that was founded 
to solve just this problem. 

Stanley Lodge, who has been supervisor of the 
school for the past two years, explained how and 
what the students learn. A movie on diesel-electric 
locomotive maintenance on the Santa Fe railroad 
was also shown to members. 
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COMMITTEE 


LOGless 


SAE Group Studies Helicopter 
Engine-Propeller Attachments 


HREE groups concerned with heli- 

copter engine-rotor attachments 
tackled a number of problems at a 
recent joint meeting. 

Two of the groups are the existing 
Committees E-21 and S-2’s Joint Panel 
on Configuration and Committee S-2’s 
Panel on Project No. 50, Helicopter 
Powerplant Requirements. The third 


group comprised individuals interested 
in turbine engines for helicopters. 

Here are some of the steps the 
groups have taken: 


@ They have recommended that 
spur gears, rather than planetary gears, 
be used for reducing turbine engine 
rpm to the range usable by the rotor. 
The gears not only reduce rpm; they 
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These reports have been approved 
recently by the SAE Technical Board . . . 


AS THE VISCOSITY OF WATER GOES, so goes the kinematic 
viscosity of lubricants. Thus a revision has been made in the SAE 
General Information Report on Corresponding Ranges in Kinematic, 
Redwood, and Engler Viscosities. 

It’s all because the National Bureau of Standards recently adopted 
a new value for the viscosity of water (1.0038 centistokes at 68 F). 
This was done because the NBS found a more accurate way to 
evaluate the viscosity of water. 

As a result, the centistoke values listed in the 1953 SAE Handbook 
on page 313 have been revised accordingly by the SAE Fuels and 
Lubricants Committee. 


HYDRAULIC POWER PUMPS: A revision in the SAE Standard 
for Hydraulic Power Pumps calls for chamfering the end of the 
spline shaft. This change was suggested by the SAE Construction 
and Industrial Machinery Technical Committee. 


CRAWLER-TRACTOR POWER TAKE-OFF: A number of revisions 
have been made in the SAE standard previously known as: “Rear 
Power Take-Off and Mounting Face.” At the recommendation of 
its author committee, the name of this standard has been changed 
to: “Industrial (Track-Type) Tractor Equipment Mounting.” 












1954 SAE Technical Board 


W. M. Walworth 
Chairman 

P. C. Ackerman 

. B. Bachman 

. P. Barnard 

. A. Brouer 

. W. Browall 

. E. Burks 

A. Chayne 

. E. Churchill 

F. W. Fink 

E. G. Haven 

W. C. Lawrence 

E. S. MacPherson 

A. F. Meyer, Jr. 

C. E. Mines 

Harold Nutt 

F. N. Piasecki 

B. G. Van Zee 
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also permit the engine output shaft to 
be located above the centerline of the 
engine. 

This wouldn’t be necessary if the 
power take-off end of the engine faced 
the rotor—but it doesn’t with roof- 
mounted engines for two reasons: (1) 
The power take-off of the turbine al- 
ready designed for helicopters has been 
placed at the rear end to leave the 
inlet end unobstructed. (2) It is de- 
sirable to have the engine aft of the 
pilot so that there’s no chance of the 
engine crushing the pilot in case of a 
crash landing. Therefore, the power 
take-off is several feet aft of the rotor 
and facing away from it. 

Spur gears have sufficient offset to 
make the required connections with 
one less turn than planetary gears 
would need. 

@ The groups decided to survey the 
helicopter industry on torque tube 
practice to find out what combinations 
of torque transmitted and rpm are 
used. Some companies, it is known, 
work with low torque transmitted at 
high speeds, up to 10,000 rpm. This 
saves weight and bulk, but may lead 
to bearing troubles. 

The groups aim to discover what 
currently is the best engineering com- 
promise between bulk and bearing 
trouble. 

@ Members of the three groups have 
Continued on Page 112 


SAE Section Meetings . . . 


Canadian—April 30 


Prince Edwards Hotel, Windsor, 
Ont., Canada. Dinner 6:30 p.m., meet- 
ing 8:00 p.m. Meeting the Challenger 
—Paul S. White, vice-president, Alu- 
minum Co. of Canada. 


Central Illinois—April 13-14 


Earthmoving Industry Conference. 
(Please see box at bottom of this 


page.) 


Chicago—April 8 and 20 


April 8—ITIllinois Institute of Tech- 
nology, Chicago. Dinner 6:45 p.m., 
meeting 8:00 p.m. The 1953 Mexican- 
Pan-American Road Race—J. R. Gil- 
lette, assistant manager, Lincoln- 
Mercury Div., Ford Motor Co. Short 
technical papers by winners of student 
paper contests at Illinois Institute of 
Technology, Aeronautical University, 
and Northwestern Technological In- 
stitute (competition for grand award). 

April 20—Knickerbocker Hotel, Chi- 
cago. Dinner 6:45 p.m., meeting 8:00 
p.m. Holding the Reins on 300,000 
Horsepower—James C. Wise, assistant 
to the chief engineer of Accessories 
Section, Marquardt Aircraft Co. So- 
cial Half-Hour 6:15 to 6:45 p.m., 
Bendix Products Div. 
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SAE 5th Annual Earthmoving Industry Conference 


Hotel Pere Marquette, Peoria, Illinois 


Technical sessions on both days will be devoted to subjects such as: 


* What Contractor Wants in Earthmoving Equipment 
* Report on Vehicle Testing 
* Earthmoving Engine Needs 
* Front End Shovels 


Banquet on evening of April 13 will feature talk 
“Progress at Its Best” 
by Lt.-Gen. Eugene Reybold 


dent and Secretary 


ai R 


Cincinnati—April 26 


Engineering Society of Cincinnati. 
Dinner 6:30 p.m., meeting 8:00 p.m. 
Advantages of Gas and Diesel Fuels— 
Merrill C. Horine, consulting engineer, 
Mack Mfg. Corp. 


Cleveland—April 12 


Mayflower Hotel, Akron, Ohio. Din- 
ner 6:30 p.m., meeting 7:30 p.m. En- 
gineering the Ohio Turnpike—Theo- 
dore J. Kauer, chief engineer, Ohio 
Turnpike Commission. 


Detroit—April 19 and 27, May 3 


April 19—Dinner Meeting and Plant 
Tour, Toledo, Ohio. Tour 3:00 p.m. 
to 4:45 p.m. Sun Oil Refinery, Toledo, 
Ohio. Reception 6:00 p.m., dinner 
7:00 p.m. Commodore Perry Hotel. 
Fuels and Lubricants for 1960—Chas. 
L. Thomas, associate director of Re- 
search and Development Dept., Sun 
Oil Co. Toastmaster—J. E. Martin, 
president, Dana Corp. $5.00 per plate. 

April 27—Great Lakes Steel Corp. 
Junior Group Plant Tour. 7:00 p.m. 
Junior members only. 

May 3—Rackham Educational Me- 
morial Building. Dinner 6:30 p.m., 
meeting 8:00 p.m. The Engineer and 
World Economics—F. C. Crawford, 
president, Thompson Products, Inc. 
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Dinner Speaker—H. D. Ruel, general 
manager, Detroit Tigers. $2.75 per 
plate. 


Indiana—April 8 

Marott Hotel, Indianapolis, Ind. 
Dinner 7:00 p.m., meeting 8:00 p.m. 
Automotive Power—Gas Turbines or 
Piston Engines—M. M. Roensch, di- 
rector of laboratory tests, Chevrolet 
Div., GMC, Detroit, Michigan. 


Metropolitan—May 6 


The Brass Rail, 43rd Street and 
Fifth Avenue, New York. Dinner 6:30 
p.m., meeting 7:45 p.m. Fiberglas 
Truck Body Construction—H. Douglas 
and J. Lunn, Lunn Laminates, Inc. 
Cocktail Hour 5:30 p.m. 


Mid-Michigan—May 8 


Saginaw Country Club. Dinner 7:00 
p.m., meeting 8:00 p.m. Fashion and 
Function in Automobile Styling— 
Willys P. Wagner, chief stylist, Com- 
mercial and International Design Sec- 
tion, Ford Motor Co. Dearborn, Mich. 
Ladies’ Night. 


Mohawk-Hudson—April 13 


Panetta’s, Broadway, Menands, N. Y. 
Dinner 6:45 p.m., meeting 8:00 p.m. 
Indianapolis 500 Mile Race—Robert T. 
Jackson, sales engineer, Perfect Circle 
Corp., Hagerstown, Ind. Color Slides. 


Montreal—April 19 


Sheraton Mount Royal, Montreal. 
Dinner 7:00 p.m., meeting 8:00 p.m. 
Diesel Engine Development in the 
United Kingdom—John McHugh, chief 
engineer, Leyland Motors (Canada) 
Ltd., Longueuil, Que., Canada. 


New England—May 4 

Faculty Club, M. I. T., 50 Memorial 
Drive, Cambridge, Mass. Dinner 6:45 
p.m., meeting 8:00 p.m. Fairchild 
XC120 Pack Plane—Walter Tydon, 
chief engineer, Fairchild Aircraft Div., 
Hagerstown, Md. 


Northern Calif.—April 28 


Engineers’ Club, San _ Francisco. 
Dinner 6:30 p.m., meeting 7:30 p.m. 
Latest Diesel Truck Development— 
The Diesel Racing Car—C. B. Foster, 
sales manager, Cummins Engine Co., 
Columbus, Ind. 


Philadelphia—April 14 


Engineers’ Club. Dinner 6:30 p.m., 
meeting 7:45 p.m. Tires—M. E. Tor- 
rence, E. I. duPont de Nemours & Co. 


Pittsburgh—April 27 
Webster Hall and Mellon Institute. 


Dinner 6:00 p.m., meeting 8:00 p.m. 
Theory & Practice of Diesel Engine 


SAE JOURNAL 





Operation—H. M. Gadebusch, staff en- 
gineer, Detroit Diesel Eng. Div., GMC, 
Detroit, Michigan. Student Award 
Night. 


St. Louis—April 13 


Gatesworth Hotel, St. Louis. Din- 
ner 7:00 p.m., meeting 7:45 p.m. Live 
Fire Power—L. L. Wilson, Ethyl Corp. 


Salt Lake—April 19 


Terrace Room, Newhouse Hotel. 
Meeting 8:00 p.m. Heavy Duty Load- 
ing Machines—Richard W. Walch, de- 
sign engineer, Eimco Corp., Salt Lake 
City. Movie of Loading Machine 
cleaning open hearth furnace at 
Geneva Steel Co. 


San Diego—May 11 


1954 SAE President William Little- 
wood—Where Do We Fly From Here. 


Southern Calif—April 15 and 21. 
May 3, 4, 5, and 13 


April 15—Rodger Young Auditorium. 
Dinner 6:30 p.m., meeting 8:00 p.m. 
Three Hands Cowboy—Julius Gaus- 
soin, president of Silver Eagles Co., 
Portland, Oregon. 

April 21—Field Trip arranged by 
Fred Christiansen to McCulloch Mo- 
ters. Following tour there will be a 
question and answer period in the 
auditorium of McCulloch Motors. 

May 3-4-5—General Petroleum 
Building, 6th & Flower Streets, Los 
Angeles, Calif. Seminar on The Effect 
of Sports Cars and Racing Cars on 
Passenger Car Design. 


May 13—Rodger Young Auditorium. 


Dinner 6:30 p.m., meeting 8:00 p.m. 
Where Do We Fly From Here—1954 
SAE President William Littlewood. 


Texas Gulf Coast—May 12 


Ye Olde College Inn, Houston. Din- : 
ner 6:00 p.m., meeting 7:30 p.m. 
American and European Cars—Today == 
and Tomorrow—Mel Martin, feature == 


columnist—Motorama, The Houston 


Post, Houston, Texas. 


Western Michigan—April 20 
Bill Sterns, Muskegon, Mich. Din- 


ner 7:00 p.m., meeting 8:00 p.m. : 
Marine Engines—Paul Engstrom, chief : 


engineer, Gray Marine Motor Co., De- 
troit, Mich. Cocktails 6:30 p.m. 


This is not a complete list of all 
Section Meetings. It includes 
only those meetings for which we 
have received sufficient advance 
notice to permit listing. 
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SAE National Meetings . . . 


1954 


June 6-11 
Summer Meeting 
The Ambassador, 
Atlantic City, N. J. 


August 16-18 
National West Coast Meeting 
Hotel Statler, Los Angeles, Calif. 


September 13-16 
National Tractor Meeting & 
Production Forum 
Hotel Schroeder, Milwaukee, Wis. 


October 5-9 
National Aeronautic Meeting, 
Aircraft Production Forum, and 
Aircraft Engineering Display 
Hotel Statler, Los Angeles, Calif. 


October 18-20 
National Transportation Meeting 
The Sheraton-Plaza 
Boston, Mass. 


October 26-27 
National Diesel Engine Meeting 
Hotel Statler, Cleveland, Ohio 


November 4-5 
National Fuels and Lubricants 
Meeting 


The Mayo, Tulsa, Okla. 


1955 


January 10-14 
Golden Anniversary 
Annual Meeting and 
Engineering Display 
The Sheraton-Cadillac Hotel and 
Hotel Statler, Detroit, Mich. 
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Myers DeMott 


RICHARD H. DeMOTT, chairman 
of the board and president of SKF 
Industries, Inc., Philadelphia, and 
JAMES L. MYERS, chairman of the 
board and president of Clevite Corp., 
Cleveland, received the Stevens Honor 
Award February 26. This award is 
given annually by Stevens Institute of 
Technology for “notable achievement.” 
Both DeMott and Myers are leaders in 
the bearing industry and graduates of 
Stevens. 


ROBERT E. WILKIN, vice-president 
and general sales manager, has an- 
nounced the formation of a plastics 
sales group by Hooker Electrochemical 
Co., Niagara Falls. This group will 


handle sales of Hooker’s new fire-re- 
sistant polyester resin named “Hetron.” 


ROBERT T. HOLLAND has been 
named sales manager of General Elec- 
tric Co.’s aircraft accessory turbine 
department. In his new assignment, 
Holland will be responsible for the sale 
of turbine-driven accessories for air- 
craft, including turbo hydraulic pumps, 
turbo-alternator drives, self-contained 
jet engine turbostarters, turbo-fuel 
pumps for jet engine afterburners and 
aircraft turbosuperchargers. Prior to 
his present appointment, Holland was 
engaged in special assignments for the 
aircraft accessory turbine department. 


Q 


Holland Roth 


CARL F. B. ROTH, president of Air- 
cooled ‘Motors, Inc., Syracuse, N. Y., 
has been elected president of the 
manufacturers Association of Syracuse 
for 1954 and 1955. 


ALBERT L. HESS has become serv- 
fice manager for the Charles W. Carter 
Co., Los Angeles. Hess was with Auto- 
ear Sales and Service Co. in Los 
Angeles as a service manager. 
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About SAE 


ALEXANDER KARTVELI has been 
appointed to the Committee on Aero- 
dynamics, National Advisory Commit- 
tee for Aeronautics. He is vice-presi- 
dent and chief engineer of Republic 
Aviation Corp., Farmingdale, N. Y. 


DR. WILLIAM J. O’DONNELL, chief 
development engineer, Republic Avia- 
tion, Farmingdale, N. Y., has been ap- 
pointed to the Committee on Aero- 
dynamics, NACA, and _ reappointed 
chairman of the Subcommittee on 
Internal Flow. He is also reappointed 
to the Subcommittee on Engine Per- 
formance and Operation. 


WILLIAM I. STIEGLITZ, who is de- 
sign safety engineer for Republic Avi- 
ation, has been reappointed to the 
Committee on Operating Problems and 
to the Subcommittee on Aircraft Fire 
Prevention, NACA. 


JOHN T. PANKS is managing di- 
rector of Rootes Motors, Inc., New 
York. Panks was formerly managing 
director of Rootes Motors, Ltd., Scar- 
boro, Ontario, Canada. 


MORTON JACOBSON is_ senior 
project engineer in the Gas Turbine 
Division of the Allison Division of 
GMC, at Indianapolis. Jacobson was 
project engineer for ACF-Brill Motors, 
Philadelphia. 


ROBERT GOLD, previously project 
engineer at the Saginaw Steering Gear 
Division, GMC, is now chief engineer 
for Dayton Rogers Corp., Minneapolis. 


NEIL V. HAKALA has been ap- 
pointed assistant director in the Esso 
laboratories, Standard Oil Development 
Co., central research and engineering 
affiliate of the Standard Oil Co., New 
Jersey. He was a section head at the 
Research Division of the company 
which is in Linden, N. J. 


GEORGE C. CAMPBELL is now a 
sales engineer with the Gemmer Mfg. 
Co., Detroit. Campbell was previously 
a project engineer for Federal-Mogul 
Corp., Detroit. 


JOHN W. JUPPENLATZ has an- 
nounced the opening of the Quaker 
Alloy Casting Co., located at Myers- 
town, Pa., for the purpose of produc- 
ing small carbon, low alloy, stainless 
and high alloy castings. Production 
of castings is expected about the first 
of this month. Juppenlatz is secre- 
tary-treasurer of the company. He is 
also a member of SAE’s Iron and Steel 
Technical Committee’s Panel B-Cast- 
ings, and chairman of ISTC’s Division 
xXXI—Heat & Corrosion Resistant Al- 
loy Castings. 


ARTHUR TOWNHILL is associate 
project director for the Alloy Engi- 
neering & Casting Co., Champaign, 
Ill. He will direct process engineering 
and production activities on light metal 
castings. Townhill was with Thomp- 
son Products, Cleveland, as manager 
of the Light Metals Division. He was 
chairman of the Cleveland Section in 
1941. He has also been membership 
vice-chairman of the Production Ac- 
tivity. 


Townhill Eckert 


JOHN C. ECKERT is now sales en- 
gineer for The Palnut Co., Detroit. 
Eckert was with Ford Motor Co., Dear- 
born, Mich., as quality control tech- 
nician. 


JAMES K. FULKS, executive vice- 
president of Ex-Cell-O Corp., has been 
elected a director of Miller Mfg. Co. 


WILLIAM K. NORWICK, executive 
assistant to the chief engineer, Fisher 
Body Division, GMC, Detroit, has been 
elected vice-president of the American 
Society of Body Engineers. 
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Members... 


GLIDDEN 8S. DOMAN, president of 
Doman Helicopters, Inc., Danbury, 
Conn., has announced that though the 
company has been developed as a pri- 
vately owned venture, it is now enter- 
ing the Government financed research- 
development field. Doman reported 
that the company’s progress, especially 
the excellent performance of Army 
YH-31’s has gained entry to the Gov- 
ernment R & D field for the company. 
Doman plans manufacture in Canada 
for the commercial field and stated 
that such action will also bring about 
production orders from the U. S. Gov- 
ernment. 


WILLIAM H. DuBOIS has been ap- 
pointed chief engineer for lining de- 
velopment at the Bendix Products Di- 
vision, Bendix Aviation Corp. He was 
chief engineer of the aircraft wheel 
and brake operation at Bendix. 


DuBois Ketchum 


LEE KETCHUM has organized his 
own business as a manufacturing agent 
on fleet items in Seattle. He was sales 
manager for Everett Truck Sales, Ev- 
erett, Wash. Ketchum was. the 
1944-45 chairman of SAE’s Northwest 
Section. 


RICHARD C. CARSON has been ap- 
pointed vice-president in charge of 
engineering, Shuler Axle 7o., subsid- 
iary of Fuller Mfg. Co. in Louisville, 
Ky. He was sales manager for the 
company. 


MIGUEL ORDORICA is now chief 
engineer, chassis and military, Willys 
Motors, Inc., Toledo. Ordorica was 
previously special assistant to the chief 
engineer for Willys. 
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LEO F. DONNELLY is now a project 
engineer in the truck experimental 
section of the Ford Motor Co. For- 
merly, Donnelly was senior test engi- 
neer in the Experimental Division of 
the Mack Mfg. Corp., Allentown, Pa. 


FRANK A. KOTTMEIER has be- 
come a_ special representative for 
Caterpillar Tractor Co., Peoria, Il. He 
was formerly supervisor, sales train- 
ing, for Caterpillar. 


WILLIAM W. HIGGINBOTHAM is 
now with the U. S. Government, Ord- 
nance Climatic Test Detachment, at 
the Yuma Test Station, Yuma, Ari- 
zona. He is chief of the Automotive 
Division. Higginbotham was previ- 
ously resident engineer for the South- 
west Research Institute, San Antonio. 


GORDON J. MASON is now a field 
engineer for Caterpillar Tractor Co., 
Peoria, Ill. He was previously in 
training at Caterpillar. 


LEVI C. MOCK is with the traffic 
department of International Harvester 
Co., Chicago, as a supervisor of car- 
load routing. He was a supervisor of 
Drive-Aways, International Harvester 
Co. 


THEODORE R. BATTEMA is chief 
engineer for the Western Design and 
Mfg. Corp., Goleta, Calif. Battema 
was senior engineer for Western. 


DALE A. CUE has joined the A. O. 
Smith Corp., Milwaukee, as a quality 
control engineer. He is on the central 
quality control staff. Cue was previ- 
ously with the International Harvester 
Co. in Indianapolis, as a quality control 
analyst. 


KENNETH R. ALLEN is now a 
process engineer for the Plax Corp., 
West Hartford, Conn. He was with 
Caterpillar Tractor Co., Peoria, Ill., as 
a design engineer. 


ROBERT E. CARBAUH is manager 
of the fire detector section of the 
American Machine & Foundry Co., 
Boston. Carbauh was president and 
general manager, Petcar Research 
Corp., Belleville, N. J. 


K. G. MACKENZIE has retired as 
assistant to the vice-president in 
charge of the refining department of 
The Texas Co. He plans to open 
offices. as. a private petroleum con- 
sultant at Old Hill Farms Road, West- 
port, Conn. Mackenzie has been with 
Texaco for more than 42 years. 


Mackenzie Curtice 


HARLOW H. CURTICE, president 
of General Motors Corp., Detroit, was 
chairman of the business group at the 
White House Conference on Highway 
Safety held in Washington, D. C., 
February 17 to 19. 


HERBERT CLARK has taken over 
the position of managing director of 
Clifford Aero & Auto Ltd., Birming- 
ham, England. Clark was formerly 
general manager of the engines branch, 
Morris Motors, Ltd., Coventry, Eng- 
land. 


HERBERT JAMES WARD has ac- 
cepted a position as associate research 
engineer for the Boeing Airplane Co., 
Seattle Division. He was with Potlatch 
Forests, Inc., Lewiston, Idaho. 


HUGO H. HASS, civilian head en- 
gineer of the internal combustion en- 
gine section, U. S. Navy, is retiring 
after 34 years service in the Defense 
Department. He has been associated 
with diesel engines for 48 years 
throughout Europe, and the USA. He 
will open his own consulting service 
in all phases for marine and stationary 
powerplants in Washington, D. C. 


Haas Sereno 


CHARLES A. SERENO has been 
elected vice-president and _ general 
sales manager of the Electronic and 
Mechanical Products Divisions, by the 
board of directors of Air Associates, 
Inc., Teterboro, N. J. Sereno was 
chief engineer. 





Men in Uniform 


CHARLES C. (CHUCK) DYBVIG, resident engineer, Firestone Tire & Rubber 
Co., Detroit, is shown with his three boys: Alan, 14, Explorer Scouts; Dick, 12, 
Regular Boy Scouts; Ned, 9, Cub Scouts. (Troop B5, Birmingham, Mich.) 
Dybvig is chairman of the Troop Committee. 

This picture appeared in the Birmingham Eccentric last February in con- 
nection with Boy Scout Week, February 8-12, since it is considered unusual for a 
family to have a leader in scouting and a boy in the three branches. 

Dybvig is chairman of SAE’s Detroit Section Membership Committee and 
very active in the Section. 


SAE Member Becomes a Judge 


WILLETT J. McCORTNEY (extreme left), engineer in charge of rubber and 
plastics development at Chrysler, was a judge at the Associated Terrier Clubs 
Show held in New York last February. He is chairman of the SAE Nonmetallic 
Materials Committee. Judge McCortney is shown with the dog chosen best white 
bull terrier at the show. 
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STUART A. WOODWARD, formerly 
field engineer for the American Bosch 
Corp., Springfield, Mass., is now sales 
engineer for Waukesha Motor Co., 
Waukesha, Wis. 


FRANK N. ADGATE, previously sec- 
tion supervisor, product engineering, 
for the Ford Aircraft Engine Division, 
Chicago, is now with the Allison Divi- 
sion, GMC, Indianapolis. He is a weld- 
ing engineer, experimental process en- 
gineering. 


EARL GLENWOOD BOUDREAU is 
supervisor of the production contact 
section, product engineering depart- 
ment, for Ford Motor Co.’s Automatic 
Transmission Division, Livonia, Mich. 
Boudreau was resident engineer. 


HARRY SCOTT, previously project 
engineer at the Saginaw Steering Gear 
Division, GMC, is now sales engineer 
for Pesco Products, Division of Borg- 
Warner, Bedford, Ohio. 


J. A. SHANK, has announced that 
the Service Division of the Electric 
Auto-Lite Co., Toledo, Ohio, has 
launched a long-range educational 
program to give distributor salesmen 
a better understanding of automotive 
electrical parts. Shank is manager of 
the division. The first phase of the 
program, according to Shank, made its 
debut at the Automotive Electrical 
Association convention in Chicago in 
February. A slide film featuring the 
construction and operation of contact 
sets and condensers was shown to 
Auto-Lite central distributors. 

Shank has been re-elected to a two- 
year term on the board of directors of 
the AEA. He has served on the board 
for approximately 25 years. 


WALTER G. PREVOST has become 
associate engineer for Boeing Airplane 
Co., Seattle. He was with the J. Scott 
Gassaway Co., Los Angeles, as a design 
engineer. 


EARL C. THAYER, formerly with 
the J. I. Case Co. of Racine, Wis., is 
now employed in the field of product 
design for the Kiekhaefer Corp., Cedar- 
burg, Wis. 


ROBERT E. DAY, staff engineer at 
Solar Aircraft Co., San Diego, discussed 
“Shell Mold Stainless Castings of Air- 
craft Quality” at a meeting of the 
San Diego Section of the American 
Society of Mechanical Engineers, Feb- 
ruary 26. 


ALTON B. CRAMPTON has been 
appointed a member of the Subcom- 
mittee on Lubrication and Wear, 
National Advisory Committee for Aer- 
onautics. Crampton is head of the 
aviation fuels and lubricants research 
section in the Esso laboratories of the 
Standard Oil Development Co. 
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LEWIS R. CATT is a sales engineer 
for the Baker Raulang Co., Cleveland. 
He was technical advisor for material 
handling equipment, Department of 
the Navy, Bureau of Supplies & Ac- 
counts, Washington, D. C. 


J. RICHARD ANDERSON is presi- 
dent of the Columbus Oil Co., Colum- 
bus, Ohio. Anderson was vice-presi- 
dent of Hall Distributor Corp. in Co- 
lumbus. 


HUBERT M. CLARK is with Rayette, 
Inc., Missouri Division, as production 
manager, defense. Clark was vice- 
president of Eastern-Michigan Indus- 
trial Sales Co., Detroit. 


EDWARD A. KUBICEK, formerly 
design engineer for Allis Chalmers 
Mfg. Co., Milwaukee, is now with The 
Heil Co. in Milwaukee as a tooling de- 
sign engineer. 


ROBERT F. DUNCAN has been 
made manager of the Package Prod- 
ucts Division of Calumet Refining Co. 
in Chicago. He continues in the ca- 
pacity of secretary and treasurer and 
a member of the board of directors. 


ARTHUR P. McCABE is a chief 
aerodynamicist at the White Sands 
Proving Ground, Las Cruces, New 
Mexico. McCabe was previously a re- 
search engineer at M.I.T. 


ROBERT J. SULLIVAN is super- 
vising engineer at Caterpillar Tractor 
Co.’s Arizona Proving Ground in 
Phoenix. Sullivan was previously 
supervising engineer at the Peoria, IIl., 
Proving Ground for Caterpillar. 


FREDERICK C. HENDY, formerly 
design engineer for Cushman Motor 
Works, Lincoln, Nebraska, is president 
of the Aspen Water Co., Aspen, Colo- 
rado. 


TOSHIYUKI FUKUSHIMA is a 
stress engineer for Prewitt Aircraft Co., 
Clifton Heights, Pa. Previously he was 
with Ultra-Mechanisma, Inc., Cam- 
bridge, Mass. 


ARTHUR F. OCHTMAN is manager 
of engineering, Engine Division, for 
The Buda Co., Division of Allis- 
Chalmers Mfg. Corp., Harvey, Il. 
Ochtman was formerly general serv- 
ice maneger for Buda. 


Vv. P. RUMELY, vice-presi- 
dent in charge of manufactur- 
ing for the Crane Co. in Chi- 
cago, tells us that the new 
Crane titanium plant in Chut- 


tanooga, for which he was 
pictured breaking ground on 
page 74 of the February, 1954 
Journal, is scheduled for com- 
pletion January 1, 1956, rather 
than July 1, 1955, as stated in 
the item. 
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LAWLER B. REEVES has been 
named special assistant to the presi- 
dent of the United States Rubber Co., 
New York. Reeves was formerly man- 
ager of oil marketer sales for the Tire 
Division of the company. 


D. R. LOCKWOOD, safety engineer, 
Standard Oil Co. of California, and 
J. W. SINCLAIR, manager, auto de- 
partment, Union Oil Co. of Calif., are 
on the newly formed West Coast Sub- 
committee of the Highway Safety 
Committee of the Private Truck Coun- 
cil of America. The Council’s Highway 
Safety Committee is responsible for the 
“Driver’s Handbook and Safety Manual 
for Commercial Truck Operators” and 
the “Systematized Fleet Safety Pro- 
gram.” 


LOWELL E. HAAS has joined Scott- 
Atwater Mfg. Co., Minneapolis, as a 
liaison engineer. Haas was a resident 
engineer at the Maquoketa, Iowa, plant 
of the Clinton Machine Co. 


Larrick 


BENSON M. LARRICK, vice-presi- 
dent and general manager of the Twin 
City Rapid Transit Co., Minnéapolis, 
has been elected to the board of di- 
rectors of the company. Larrick 
joined the company two years ago to 
supervise the conversion from street- 
cars to buses. Before coming to Min- 
neapolis, he converted streetcar op- 
erations to buses in Tampa and Jack- 
sonville, Fla., Mobile, Ala.; Tulsa, 
Okla., El Paso, Texas, and most re- 
cently the extensive Los Angeles 
Transit system. 


WADE O. HEMPHILL is a machine 
designer with the Corning Glass 
Works, in the machine development 
department of the Engineering Di- 
vision. He was formerly a draftsman, 
Lycoming Division, Avco Mfg. Corp., 
Williamsport, Pa. 


J. DEAN GARRETT has been pro- 
moted by Thompson Products, Inc. of 
Clevelad to the position of district 
sales manager, Chicago office. He was 
former'y sales engineer. 


KENNETH I. ROBINSON, pre- 
viously an engineer for the Electric 
Auto-Lite Co., Toledo, is now a proj- 
ect engineer with the Johnson Motor 
Co. at Waukegan, Ill. 


J. E. HEUSER, Engine Division sales 
manager of the Le Roi Co., subsidiary 
of the Westinghouse Air Brake Co., of 
Milwaukee, was elected president of 
the Internal Combustion Engine In- 
stitute at the annual meeting in Feb- 
ruary. B. G. VanZEE, chief engineer, 
Minneapolis-Moline Co., Minneapolis, 
was elected vice-president. 


Heuser Brown 


ARTHUR 8S. BROWN has joined the 
design staff of the’Chevrolet central 
office, truck and passenger car engi- 
neering department. Previously, he 
was an engineer in the Hudson Motor 
experimental chassis engineering de- 
partment. 


JOHN W. HORTON is plant man- 
ager for Perkin Engineering Corp., El 
Segundo, Calif. Horton was previously 
chief of the product development de- 
partment, Heyer Industries, Inc., Belle- 
ville, N. J. 


MICHAEL J. McINERNEY is senior 
engineer for Cook Research Labora- 
tory, Skokie, Ill. McInerney was a test 
engineer for the Aeroproducts Divi- 
sion of GMC, Dayton, Ohio. 


JAY W. KREUSSER is district sales 
manager for the Pontiac Motor Divi- 
sion, GMC, in central and southeastern 
Ohio. Kreusser was coordinator of 
quality for Kaiser Motors Corp., Wil- 
low Run, Mich. 


ROBERT D. BEATTY, JR. has been 
appointed as a sales engineer for the 
Parker Appliance Co., Cleveland, Ohio, 
in the Alabama-Florida territory. 
Beatty joins Parker with more than 
13 years experience in sales and en- 
gineering work in the South. Upon 
completion of an intensive training 
course at the home plant, Beatty was 
assigned to serve industry in the Ala- 
bama-Florida territory with Parker’s 
line of products for industrial ma- 
chines and processes. 


BERNARD LAST is now chief engi- 
neer for Rockwell Meters, Inc., Union- 
town, Pa. He was a project engineer, 
lubrication accessories, Rockwell Mfg. 
Co., Pittsburgh, Pa. 


DONALD P. ALLEN is now doing 
work in vibration research with the 
Remler Co. of San Francisco. 
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SAE Fathers and Sons... 


C. F. (RED) STERBUTZEL and 
his son, JAMES are shown at a 
recent meeting of the Pittsburgh 
Section. Red has been operating 
a tire service business in Con- 
nelisville, Pa., for the last 24 
years. The automobile still pro- 
vides the bulk of his business, 
but in more recent years tires for 
heavy off-the-road construction 
and maintenance equipment, as 
well as for coal mine shuttle cars, 
are providing a greater portion 
of his business. 

Red’s son, Jim, is an SAE student 
member at General Motors In- 
stitute, Flint, Mich. He is in 
his first year. 


which industry makes available the 
services of experienced personnel for 
short periods of time. 


ERIC SCHWARZ is now employed 
at the International Division of A. O. 
Smith Corp., Milwaukee. Formerly, 
Schwarz was with the Bechtel Corp., 
New York, as administrative engineer. 


SIMON D. DEN UYL, president of 


FRANK A. TIEDGE is now zone 
manager, Dodge Truck Division of 
Chrysler, Detroit. He was regional 
truck manager for the company in 
Philadelphia. 


GLENN W. JOHNSON, supervisor, 
producer relations, motor transporta- 
tion, Bowman Dairy Co., Chicago, has 
been elected vice-chairman of the 
Illinois Conference of the National 
Highway Users Conference. 
HARDGROVE is now 
with the Aerojet-General Corp. in 
Azusa, Calif. He was formerly head 


THOMAS 
EVERETT G. FAHLMAN, president 
of the Permold Co. of Medina, Ohio, 


of the plant engineering department, 
California State Polytechnic College, 
San Luis Obispo, Calif, 


H. C. WALTERS has announced the 
change of name of the Scintilla Mag- 
neto Division to the Scintilla Division, 
Bendix Aviation Corp., Sidney, N. Y. 
Walters is chief engineer of the divi- 
sion. 


has been designated representative for 
the Foundry Division on the board of 
directors of the Aluminum Association. 
Fahlman recently returned to his com- 
pany after serving as deputy director 
of the Aluminum and Magnesium Di- 
vision, Business & Defense Services 
Administration, Department of Com- 
merce. He was on loan to the govern- 
ment under a rotation system, by 


A committee made up entirely of SAE members, with one exception, is 
working on the University of Michigan’s project for an automotive teach- 


ing laboratory. 


They are: WILLIAM H. GRAVES, vice-president in charge 


of engineering for Packard; C. L. McCUEN, vice-president of GMC’s re- 
search laboratories; GEORGE W. MASON, chairman and president of 
Nash-Kelvinator and president of the Automobile Manufacturers Associa- 
tion; EARLE S. MacPHERSON, vice-president of engineering for Ford 
Motor Co.; JAMES C. ZEDER, vice-president and director of engineering 
and research for Chrysler; and CARL T. DOMAN, manager of Ford’s serv- 


ice department. 


The purpose of the program is to ease the shortage of trained engineers 


in industry. 


The cost has been estimated at $10,000,000. 


Bohn Aluminum & Brass Corp., De- 
troit, has been re-elected to serve the 
Aluminum Association as a vice-presi- 
dent. 


CARL F. BAKER, has been ap- 
pointed to the new top management 
position of quality manager at the 
Hamilton Standard Division, United 
Aircraft Corp., Windsor Locks, Conn. 

The appointment is part of a major 
reorganization of the division’s engi- 
neering department designed to give 
increased emphasis to quality control 
of its products and realign the de- 
partment’s development functions. 
THOMAS B. RHINES, assistant chief 
engineer at Hamilton has taken over 
the duties of Baker and is handling 
problems of older and more estab- 
lished products. ERLE MARTIN, gen- 
eral manager, said, “these moves are 
designed to satisfy the customer’s re- 
quirement for a good design of high 
quality which is economically pro- 
duced on schedule. The new quality 
control department will be looking 
into the factors that influence vir- 
tually all our work from engineering 
to the finished product.” 


Continued on Page 98 
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H. H. BUDDS 


H. H. Budds, 50, president of Aero 
Castings, Inc., Canaan, Conn., died 
February 18. 

Budds had a great deal of man- 
agerial experience in industry. He be- 
gan his career as general foreman in 
charge of the body frame and panel 
department, Hayes Mfg. Co., Detroit. 
He was later general foreman in charge 
of the stamping division of the 
experimental department, Michigan 
Stamping Co., Detroit. 

At the Briggs Mfg. Co., also in De- 
troit, Budds was general manager of 
the Aircraft Division, and was in full 
charge of all operations. This was 18 
years after he had joined the company 
as foreman of the small parts depart- 
ment. In the intervening time he had 
moved to superintendent in charge of 
the Sheet Metal Assembly Division, 
general superintendent of the same 
division, assistant factory manager, 
and then manufacturing manager for 
Briggs Motor Bodies in Dagenham, 
England. In 1941 he went with Ranger 
Aircraft Engines, Farmingdale, N. Y., 
where he was in charge of all opera- 
tions. 

Budds was born in Pana, Ill., and 
was graduated from Pana High School. 
He was a member of the Institution 
of Production Engineer, London, Eng- 
land, and the Institute of Aeronautical 
Sciences, as well as SAE. 


A. LUDLOW CLAYDEN 


A. Ludlow Clayden, long a familiar 
figure in the SAE, died in Florida, 
February 23. He was 71. Clayden had 
been in retirement since July, 1953, 
and spent most of the intervening 
time at Daytona Beach “sitting in the 
sun,” as he would have put it. 

Born in Bath, England, and edu- 
cated at Bristol University, Clayden 
was one of those fortunate individuals 
who was able to follow the develop- 
ment of the automotive industry from 
its earliest days. He started out with 
a garage and repair shop when motor- 
ing was largely a sport and road rac- 
ing was the measure of progress. He 
later was associated with the Daimler 
Motor Co. in Europe and the Wright- 
Martin Aircraft Co. For many years, 
he was active in the editorial field with 
various trade publications. 

After coming to this country, Clay- 
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den served as consultant to the United 
States Cartridge Co. He joined the 
Sun Oil Co. in 1922 as chief automo- 
tive engineer and was with Sun 31 
years, serving in many capacities. His 
most recent position was manager of 
the automotive research laboratory. 

His many friends in the petroleum 
and automotive industries will remem- 
ber him as an active SAE member. He 
served in numerous activities, includ- 
ing vice-president of the 1934 Fuels 
and Lubricants Activity. He was also 
active in the Coordinating Research 
Council, the American Petroleum In- 
stitute, the American Society for Test- 
ing Materials, as well as various other 
industry organizations. 


JAMES FOSTER AUSTIN 


James Foster Austin, 50, regional 
manager of Engine Life Products Corp., 
died at his home February 27. 

Austin was a native of North Kings- 
ville, Ohio. He received his education 
at the John Marshall Law School, 
Cleveland, and Ohio State in Colum- 
bus. 

He first entered industry with the 
New York Central Railroad. Later he 
joined the Porter Lavgtry Publishing 
Co. doing sales work on trade papers. 
His further experience was with E. IL 
Dupont, Sherwin-Williams, the Orco 
Co., and Deluxe Products Corp. At 
Deluxe he was service and sales en- 
gineer. 

Besides SAE, he was a member of 
the Hella Temple, and the Dallas 
Commandery. 

He is survived by his wife, son, four 
brothers, two sisters, and a grandson. 


WILLARD A. STEARNS 


Willard A. Stearns, 54, died from a 
heart attack on December 11, 1953. 
Stearns was branch manager of the 
Detroit office of Graton & Knight Co., 
Worcester, Mass. 

Stearns joined Graton & Knight in 
1944 as sales engineer, district repre- 
sentative and branch manager. His 
previous experience was with the Du- 
pont Cellophane Division of H. D 
Catty Corp. where he was Western 
distributing manager. Prior to that 
he was with Packard Motor Co., and 
the Buick Division of GMC. 

A native of Michigan, he received 


the B.S. degree in mechanical engi- 
neering from the University of Michi- 
gan. 

Stearns, whose specialty was oil 
seals, synthetic rubber seals and pack- 
ings, was at one time a member of 
SAE’s Oil Seal Committee. 


A. F. OLSEN 


A. F. Olsen, lubrication engineer for 
the Union Oil Co. of California, Port- 
land, Oregon, died October 26 after a 
brief illness. He was 56. 

Olsen was with the Union Oil Co. of 
California for almost a quarter of a 
century and held various positions in 
the operating and sales department. 
His latest assignment included sur- 
veying mills and plants for proper 
lubricants, assisting sales personnel in 
handling lubricant problems and rec- 
ommendations. 

Previously he had been chief engi- 
neer for the Columbia Willamette 
River Towing Co. in Portland, Oregon, 
the Columbia Digger Co. in Portland, 
and the America Transportation Co.. 
also in Portland. Prior to that he was 
first assistant engineer for the Harkins 
Transportation Co., Portland, and the 
Columbia Towing Co., Ranier, Oregon. 

Besides the SAE, Olsen held mem- 
bership in the Petroleum Educational 
Institute. He also served in the U. S. 
Army during World War I. 


HAROLD F. HOWARD 


Harold F. Howard, assistant group 
executive at Ford Motor Co.’s Aircraft 
Engineering Division in Chicago, died 
January 7. He was 57. 

Prior to joining Ford, Howard was 
president of the Harold F. Howard Co., 
management consultants and engi- 
neers, located in Detroit. He had also 
been a vice-president of the Fruehauf 
Trailer Co. in Detroit, general man- 
ager of GMC’s Chevrolet Division in 
Flint, manager of the San Francisco 
and New York branches of Wire Wheel 
Corp. of America, and engineering 
consultant for various other com- 
panies. 

Howard studied technica] subjects at 
the University of Buffalo, business ad- 
ministration at the University of Cali- 
fornia, and banking and foreign ex- 
change at Columbia. He was born at 
Corry, Pa. 
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WALTER H. KETEL, formerly man- 
ager of the Denver branch of Trail- 
mobile, Inc., Cincinnati, is now branch 
manager for the company in Chicago. 


EDWIN J. MURRAY is now em- 
ployed as an engineer by the Speed 





ASSURING SMOOTH 
EASY OPERATION 


SEND FOR THIS HANDY POWER TRANSMISSION BULLETIN 


— 
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> 


Every develop- 
ment engineer will find help in this handy bulletin, 


It shows typical installations of ROCKFORD CLUTCHES 
and POWER TAKE-OFFS. Contains diagrams of 


unique applications. Furnishes capacity tables, dimen- 


sions and complete specifications. 


when planning new or improved products. 


ROCKFORD CLUTCH DIVISION 
Borg-Warner Corporation 
316 Catharine Street, Rockford, Illinois 


ROCKFORD CLUTCHES are carefully ad- 
justed and accurately balanced to prevent 
drag or centrifugal force from affecting their 
smooth running operation. An electronic 


gauge checks the balance of each ROCK- 
FORD CLUTCH, within extremely close 


limits, before it passes final inspection. 
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Control Division of Fairchild Engine 
& Airplane Co., Wickliffe, Ohio. He 
was formerly with the Parker Appli- 
ance Co. of Cleveland. 


JOHN R. HOLLOWELL, who has 
been with Ford since 1946 is now ad- 























ROCKFORD 
CLUTCHES 










vanced projects engineer, product en- 
gineering department of the Special 
Product Division of Ford. He was de- 
sign section supervisor of the Auto- 
matic Transmission Division. 









ANDREW T. BROWNE has become 
chief engineer for O. E. Szekely & As- 
sociates, Inc., Philadelphia. Browne 
was previously assistant chief engi- 
neer at ACF-Brill Motors in Phila- 
delphia. He is chairman of Member- 
ship and Reception for the Philadel- 
phia Section. 













JOSEPH F. BIRD, previously project 
engineer at the Aircraft Division of 
Packard Motor Co., Detroit, is now 
test engineer for Ford Motor Co., Au- 
tomatic Transmission Division, Liv- 
onia, Mich. 












HAROLD W. JOHNSON, formerly 
with Kaiser Motors, Willow Run, 
Mich., as chief chassis engineer, is now 
chassis engineer for Ford Motor Co., 
product engineering department of the 
Special Product Division. 



















ARNOLD J. TENNER, formerly me- 
chanical engineer with the U. S. Army, 
is production liaison engineer for the 
Revere Corp. of America, Wailing- 
ford, Conn. 











CHRISTOPHER C. RACHAL, JR. 
is with the Temco Aircraft Corp., Dal- 
las, aS an engineering designer “B”. 
He was an engineering draftsman for 
McDonnell Aircraft Corp., St. Louis. 






















GERALD M. LEFOLEY is a designer 
for Hamilton Standard Division, 
United Aircraft Corp., Windsor Locks, 
Conn. He was formerly a designer 
for Boeing Airplane Co. in Wichita, 
Kansas. 















LOUIS B. FELDMAN has joined the 
Post Office Department, Office of the 
Chief Industrial Engineer, Washing- 
ton, D.C. He is an automotive indus- 
trial engineer. Feldman was previ- 
ously supervisor of automotive engi- 
neering for the Department of the 
Army, Transportation Research & 
Development Station, Fort Eustis, Va. 























DAVID H. C. HOH is research engi- 
neer for the Chain Belt Co., Milwau- 
kee. Hoh was experimental engineer 
for the Harley Davidson Motor Co., 
Milwaukee. 











IGOR KAMLUKIN, formerly project 
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engineer on farm tractors and power 
units for Allis Chalmers Mfg. Co., Mil- 
waukee, is now director of engineering 
for Simplicity Mfg. Co., Port Wash- 
ington, Wis. Kamlukin is secretary 
of the Milwaukee Section. 


WILLARD O. BURGOON has be- 
come sales engineer for The E. V. Lar- 
son Co., Ltd., Toronto, Ontario, Can- 
ada. He was previously manager of 
development, Aircraft Wheel & Brake 
Division, Goodyear Tire & Rubber Co. 
of Canada in New Toronto, Ontario. 


MILTON A. PHILLIPS is now assis- 
tant sales manager for the Industrial 
Division of the Warner Lewis Co., Di- 
vision of Fram Corp., Tulsa, Okla. 
Phillips was industrial district man- 
ager for Fram. 


RALPH E. OWENS has joined the 
Southern Pacific Railroad, Salt Lake 
Division, Sparks, Nevada, as heavy 
duty mechanic. He was previously 
heavy duty mechanic for Aerojet- 
General Corp., Azusa, Calif. 


LLOYD W. SCHUHMANN has be- 
come assistant chief inspector for the 
Cameron Iron Works, Inc., Forge & 
Ordnance Division, Houston. He was 
formerly with the Tank Engine Divi- 
sion of Chrysler Corp., as divisional 
superintendent of steel machining. 


DR. DONALD S. McARTHUR ad- 
dressed members of the Central Jersey 
Chapter of the American Statistical 
Association at Princeton University 
March, 15. His paper was, “Evalua- 
tion of Test Procedure in Industry.” 
Dr. McArthur is chemical engineer 
for Standard Oil Development Co., 
Research Division, Linden, N. J. 


JOHN H. DANNAN has _ joined 
Hydro-Aire, Inc., Burbank, Calif., as 
chief project engineer. Dannan was 
formerly chief designer for the Stratos 
Division of Fairchild Engine and Air- 
plane Corp., Bay Shore, N. Y. 


EARL AIKIN is now president of 
Aikin-McCracken, Ltd., an advertising 
agency, in Toronto, Ontario, Canada. 
Aikin was previously vice-president of 
the same company. 


TODD W. FREDERICKS, who was 
formerly executive engineer at the 
Bohn Aluminum & Brass Corp. in De- 
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troit, is now with Aluminum Indus- ALBERT J. BLACKWOOD has been 
tries, Inc. also in Detroit. Fredericks reappointed to the Subcommittee on 
is district manager and is located at Aircraft fuels, NACA. He is assistant 
the New Center Building in Detroit. Continued on Page 100 
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_..work iene way Fron 
TEXAS%o0 CANADA! 


‘Dhiee heavy duty, self-propelled com- 
bines start their year’s work in the grain 
fields of Texas . . . and follow the harvest 
north to Canada. That means months of 
day-in, day-out rough going . . . the kind 
that tests the strength and cooling charac- 
teristics of the radiator. Only the best will 
stand this type of heavy-duty performance 

. and that’s where Yates-American 
radiators fit into the picture to provide the 
double-duty cooling for both threshing and 
propelling. Specify Yates-American radia- 
tors as standard equipment on your prod- 
ucts . . . write today for full information 
and descriptive literature. 


California Representative: E. E. Richter & Son, Emeryville, Cal. 


Heat Transfer Products Division 


AIO 


BELOIT, WISCONSIN 


De eee tee oe ee el Le ke 
CAROUNA MEMPHIS, TENNESSEE PORTLAND, OREGON 
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director, Standard Oil Development 
Co., Research Division, Linden, N. J. 


MILANKO IKACH has joined the 
Allison Division of General Motors, 


HUDSON 


assures safety of 
vital bolted assemblies 


by adding REGULAR TYPE 


PALNUT tock nurs 


Ppa Lock Nuts are used on practic- 
ally every motor car and truck because 
they provide more advantages than any 
other locking method. They can not 
loosen under severest vibration. They 
cost very little—assemble fast with hand 
or power tools—require only three bolt 
threads—may. be removed and re-used. 


Regular Type PALNUTS for heavy 


Indianapolis, as a detail engineer. He 
was formerly a layout draftsman for 
the Timken Detroit Axle Co. in Detroit. 


ROY BEMISS LIGGETT has joined 


HUDSON uses Regular Type PALNUT Lock 
Nuts on front and rear shock absorber mount- 
ings (above), and connecting rods. Hudson 
also uses Adjusting Type PALNUTS on glove 
compartment lock, and Washer Type PALNUTS 
on deck lid lift handles. Below is the Hudson 
Jet-Liner four-doer sedan for 1954 with new 
Flight-line styling. 


duty, and other types for light assemblies 
(see below), are used on dozens of auto- 
motive applications. Send for catalog 
showing complete line. Free samples on 
request. 


The PAI. NUT Company 
70 Cordier :#., Irvington 11, N. J. 
Detroit: 730 West Eight Mile Road 


VO 


LOCK NUTS 


the Palmer Equipment Corp. in Louis- 
ville, Ky., as vice-president. Palmer 
Equipment is a new corporation just 
getting set to produce heavy-duty 
axles and brakes. Liggett was vice- 
president and chief engineer for 
Shuler Axle Co. in Louisville. 


H. LOUIS, who has been engineering 
superintendent for Fleet Mfg. Ltd., 
Fort Erie, Ontario, Canada, is now 
chief engineer with responsibility for 
quality control as well as engineering 
functions for the company. 


ARTHUR C. BUTLER, director of 
the National Highway Users Confer- 
ence, has announced the Fifth High- 
way Transportation Congress to be 
held in Washington next May 4, 5, 
and 6. Sessions will be held in the 
Mayflower Hotel. The purpose of 
these biennial congresses is to con- 
solidate by open discussion, the ideas 
of all who are concerned with the 
welfare of over-the-road transporta- 
tion, and to reach a common purpose 
in finding solutions to the problems 
in the field confronting the nation. 


GORAN NORDFORS, previously 
with Bolinders Fabriksaktiebolag at 
Kallhall, Sweden, is now with Juselius 
Fabriker AB, Abo, Finland. 


CHARLES E. HIRSCH, who was 
previously a technical engineer for the 
aircraft nuclear propulsion depart- 
ment, General Electric Co., Cincinnati, 
is now project liaison specialist at 
GE’s small aircraft engine department 
in Lynn, Mass. Hirsch is liaison be- 
tween manufacturing and the project 
group in the design and development 
of a small aircraft gas turbine. 


S. P. HORE, who has been executive 
engineer at the Maithon project of 
Damodar Valley Corp. and was in 
charge of maintenance, repair and 
erection of construction and earth- 
moving equipment required for the 
Maithon Dam in India, has joined the 
Madras Institute of Technology as 
head of the department of automobile 
engineering. 


DR. GUSTAV EGLOFF, director of 
research for Universal Oil Products 
Co., Des Plaines, Ill., will receive the 
1954 Carl-Engler-Medaille, Germany’s 
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highest award in the field of mineral 
oil science. Dr. Egloff is the first 
scientist living outside of Germany to 
receive the award. The medal will 
be given in October during the annual 
congress of the German Institute of 
Petroleum and Coal to be held in 
Essen, West Germany. He will ad- 
dress the congress on “Chemistry in 
the Modern Oil Industry.” 


KENNETH I. ROBINSON is super- 
visor of testing for Johnson Motors, 
Waukegan, Ill. Robinson’s job is to 
supervise experimental testing on out- 
board motors. He was formerly proj- 
ect engineer for the Electric Auto- 
Lite Co. in Toledo. 


JOSEPH TALBOTT has become as- 
sistant sales manager for the Sealed 
Power Corp. of Muskegon, Mich. Tal- 
bott, who is now in charge of the De- 
troit office which handles all contacts 
to accounts in the Detroit territory, 
was formerly sales engineer for Sealed 
Power. 


FRANK W. ZURN is assistant sales 
manager for the American Flexible 
Coupling Co., Erie, Pa., an affiliate of 
J. A. Zurn Mfg. Co. The company 
produces flexible couplings and spe- 
cialized power transmission equipment 
as used in the connection of rotating 
machinery. Zurn was previously doing 
engineering-sales work for the com- 
pany. 


WILFRED JAMES CHENERY is 
with the International Harvester Co., 
Hamilton, Ontario, Canada, as sales 
engineering consultant. Chenery was 
formerly service supervisor for the 
same organization in Toronto. 


JAMES RAYMOND DAVIS is engi- 
neer for Fairbanks Morse & Co. in 
Beloit, Wis., producers of diesel en- 
gines, locomotives, pumps, electric mo- 
tors, etc. Davis was previously serv- 
ing with the U. S. Navy as a lieutenant. 


RALPH A. NELSON has joined The 
Thermoid Co. of Trenton, N. J., as a 
sales engineer, OEM Division, in the 
Chicago area. He was formerly con- 
nected with The S. K. Wellman Co. of 
Bedford, Ohio, as a sales representa- 
tive. 
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E. VAN VECHTEN, formerly with 
the Purchasing Division of Southwest 
Steel Rolling Mills as director of pur- 
chases and stores, is now sales man- 
ager for Keystone Engineering Co, 
Los Angeles. 


LeROY GERALD SMITH is now 
Pacific North West Division engineer 
for the Ensign Carburetor Co., Hunt- 
ington Park, Calif. Smith previously 
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) small parts to solve 


BIG PROBLEMS 


Some of the smallest parts are big factors in 
helping a car earn and keep a good reputation. 


Fasco 


LOW PRESSURE 

INDICATING SWITCH 

Dependable signal of dangerous 
low-pressure—as in engine lubris 
cating or air brake systems. 


DIRECTIONAL SIGNAL FLASHER 


Compact—Rugged—Adaptable to 
all circuits—Safe—Economical (no 
fuse needed). 


FASCO 
SERIES 400 PRESSURE SWITCH 


Versatile (for low and medium 
pressure applications) — Reliable 
Available in many forms. 


y 
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Fasco 


AUTOMATIC RESET 

CIRCUIT BREAKER 
Precision calibrated— Permanent 
protection for electrical equipment 
—lInstant mounting. 


Fasco 


HYDRAULIC STOPLIGHT SWITCH 


Accurate—Extremely high safety 
factor—Proved through 26 years 
as standard original equipment. 


Fasco Electrical Equipment 
Serves the Automotive Industry 


ASCO 


INDUSTRIES, INC. 


ROCHESTER 2, MEW YORK 

























Take a few moments now to review the progress of your 
career. Does your present position offer you a future that 
fully utilizes your creative abilities? 


Compare your present assignment with the diversified, 
stimulating pursuits that increase the inventive challenge 
of Fairchild’s team of qualified engineers. These men are 
working on engineering advances for the famous C-119 
Flying Boxcar and the soon-to-be-produced C-123 Assault 
Transport. More than that, they are developing tomorrow’s 

















jet fighters . . . special reconnaisance aircraft . . . jet bomb- 
ers and transports. The men at Fairchild know that planned 
project diversification keeps them in the forefront of the 
field of aerodynamics. 

















Gracious country living only minutes away from urban 





Baitimore or Washington . . . paid pension plan... an ex- 








cellent salary with paid vacations . . . ideal working envi- 
ronment ... generous health, hospitalization and life 








insurance ... and the many other benefits of a progressive 
company add to the pleasure of working with Fairchild. 














You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, out- 
lining your, qualifications. Your correspondence will be 
kept in strict confidence, of course. 
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FAIRCHILD 
Htiwuah Division 


HAGERSTOWN, MARYLAND 
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was South West Division engineer for 
Ensign. His duties entail developing 
the use of gas and liquefied petroleum 
gas as a motor fuel for stationary and 
mobile engines in trucks, tractors and 
powerplants. He is also establishing 
dealer and sales outlets for the com- 
pany, besides training personnel in 
the use and installation of equipment 
for manufacturers of gas and LP Gas 
equipped units. 


LORNE FREDERICK NEDVIDEK 
has become the Florida district man- 
ager for Toledo Steel Products Co., 
Toledo. Formerly fleet service engi- 
neer for the same company in Toledo, 
Nedvidek is now located at Jackson- 
ville, Florida. His district includes 
Southern Georgia. 


WALDON RICE RHOADS has 
joined the Georgia Division of Lock- 
heed Aircraft Corp., Marietta. He is 
in charge of the direction of activities 
of a group of operations research 
scientists engaged in analyzing and 
evaluating military airborne weapons 
and transport systems. Rhoads has 
had SAE membership in the St. Louis, 
Southern California, Metropolitan, and 
Washington Sections. 


JULIUS R. KOPPELMAN is now 
with the Ryan Aeronautical Co. in San 
Diego as an engineering designer “B”’. 
Koppelman was with the Sandia Corp., 
Sandia Base, Albuquerque, New Mex- 
ico, as a design draftsman. 


ROBERT C. LANDESMAN is project 
engineer in the production engineer- 
ing department of the Allison Divi- 
sion, GMC, Indianapolis. He is engi- 
neering contact between production, 
inspection, and project engineering 
groups. Landesman was formeriy with 
the Studebaker Corp. at South Bend 
as an engineering assistant. 


ANDREW C. McDERMOTT is a 
stress analyst for the Machine and 
Tool Design Co. in Baltimore. He was 
previously with Kish Engineering, Inc., 
Kalainazoo, Mich., as a stress analyst. 


STEVE S. HURITE, previously proj- 


ect engineer at the Fisher Body Divi- 
sion of GMC in Detroit, has now been 
transferred to Fisher’s body aircraft 
plant #2 at Grand Rapids. 
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Students 
Enter Industry 


WALTER J. KLINE (Oklahoma A & M 
53) is a junior process engineer for 
Corning Glass Works, Muskogee, Okla. 


ROBERT W. WATKINS (A & M Col- 
lege of Texas 54) has become a junior 
engineer for Chance Vought Aircraft, 
Dallas. 


WILLIAM C. SCOTT (The Pennsyl- 
vania State University °53), with the 
General Electric Co., Lynn, Mass., is 
in training on the test engineering 
program at GE. 


JOHN EDGAR AHLBRAND (Purdue 
University °54) is a sales engineer 
trainee for the Cummins Engine Co., 
Inc., Columbus, Indiana. Ahlbrand 
worked with the company previously 
in the product engineering department 
as senior draftsman. 


DAVID S. VAUGHAN (Case Institute 
of Technology ’53) is project engineer 
for Paragon Gear Works, producers of 
marine transmissions, Taunton, Mass. 


HAROLD EDWARDS, JR. (Parks Col- 
lege of Aeronautical Technology ’53) 
is with the Boeing Airplane Co. in 
Wichita, Kansas, as a junior engineer 
“B”. He is with the liaison engineer- 
ing group, B-47 project. 


ROBERT H. PETERSON (Parks Col- 
lege of Aeronautical Technology ’53) 
has joined Boeing Airplane Co. in 
Seattle as an engineer. 


LEE ALLEN DeBOER (Bradley Uni- 
versity 54) is a junior engineer in the 
powerplant testing section of North 
American Aviation, Inc., Columbus, 
Ohio. 


LOWELL M. SCHMIDT (University 
of Wisconsin ’53) is now experimental 
engineer for the Waukesha Motor Co., 
Waukesha, Wis. 


CARLTON F. GRANTHEN (Michigan 
State 53) is a college graduate trainee 
with the Detroit Transmission Divi- 
sion of GMC, Willow Run, Mich. 


KENNETH L. WHEELER (Detroit In- 
stitute of Technology ’53) has joined 
the Burroughs Corp., Plymouth, Mich., 
as an electrical design engineer. 


RICHARD A. HARSTRICK (Academy 
of Aeronautics ’53) is a mechanics 
helper for Colonial Airlines at La- 
Guardia Airport, Flushing, L. I. 


KALMAN SHMUELI (University of 
Miami ’54) is now working as a me- 
chanical engineer in the Mechanical 
Evaluation Division of the Naval Ord- 
nance Laboratory at Silver Springs, 
Md. 
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Detroit Steel Products, Inc, says: 


‘“‘Here’s how we checked 
universal joint breakage 
due to severe stresses’’ 


“The stresses applied to our roll- 
ing mill’s universal joints were 
so severe that joint breakage was 
a critical problem,” say engineers 
at the Buffalo plant of the Detroit 
Steel Products Co. 

“Several joints snapped after 
only a few hours’ operation. 
Then, a Rzeppa Constant Veloc- 
ity Joint was installed on one of 
the highest-stressed rolls. No 
breakdown.” (Today, that one is 
still functioning perfectly after 
five years’ continuous oper- 
ation. ) 

Since then, Rzeppa Joints have 
been installed on all severely 
stressed rolls. “There has never 





E-3 


been a single failure since Rzeppa 
has been on the job,” say the 
engineers. “It has supplied the 
needed ruggedness to solve our 
problem.” 

Rzeppa Constant Velocity 
Joints can meet YOUR require- 
ments—whether they call for 
high capacity or angularity, 
compactness, or long life. Get all 


new catalog. er Cc 
ny 


ni » nt 
Write for it 


today. iG 


the perform- 
ance and 
engineering 
facts in this 


CONSTANT 
VELOCITY 


A re 
JOINTS 


Joint Division, The Gear Grinding Machine Co., 3965 Christopher, Detroit 11 


Rectifier Locomotive 
Scores Well in Service 


E. W. AMES 


\A tir 


~ 


shouse Electric Corp 


GNITRON rectifier locomotives and 

diesel locomotives employ identical 
traction motors which can be inter- 
changed, but differ in all other re- 
spects. The traction motors of a diesel 
locomotive receive power from a diesel- 
driven generator. The maximum 
horsepower available is limited by the 
diesel and is essentially constant. The 
rectifier locomotive, on the other hand, 
gets its power from a substation via 
overhead lines, and the horsepower 
limit is reached when electrical equip- 
ment becomes too hot or the drivers 
slip. 

Present rectifier locomotives rate 
3000 hp per cab, or 6000 hp for two 
units, with short time ratings in ex- 
cess of 8500 hp. Tests on motor and 
apparatus indicate a doubling of power 
in the near future. 

Rectifier type locomotives open the 
way for hauling heavy loads at high 
speed and for the use of 60-cycle in- 
stead of 25-cycle power, thereby re- 
ducing the cost of electrification and 
giving better service. (Paper “The 
Ignitron Rectifier Locomotive” was 
presented at SAE Williamsport Group 
Meeting, Feb. 25, 1953. It is available 
in full in multilithographed form from 
SAE Special Publications Department. 
Price: 35¢ to members; 60¢ to non- 
members.) 


Can a Wheel 
Replace a Track? 


LT.-COL. M. G. BEKKER 


Johns Hopkins University 


IVEN the same unit loads, a track- 

type vehicle may cross soft terrain 
without considerable slippage, whereas 
a wheel may slip excessively, or spin. 
This undesirable slip, varying in ac- 
cordance with soil type, has bred con- 
troversy as to what extent a wheel, 
particularly a low pressure pneumatic 
tire, may replace a track or vice versa. 

In this paper, the author concludes 
in general that although it is possible 
to provide wheels with the same 
ground contact as given by tracks, i.e., 
with the same “flotation,” it is im- 
possible to produce wheel traction 
without a considerable increase in 
slippage. However, this fundamental 
disadvantage of the wheel, or tire, 
may be overcome by adopting large 
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diameters, and thus large length, or 
by reducing the load. 

The analytical method employed by 
the author to reach his conclusions is 
discussed at length in this paper. It 
is offered as a tool to help in the solu- 
tion of the track versus wheel prob- 
lem from the “flotation” and traction 
points of view as related to specific 
soil conditions. (Paper “Traction and 
Slippage of Caterpillars and Wheels” 
was presented at SAE Annual Meeting, 
Detroit, Jan. 12, 1954. It is available 
in full in multilithographed form from 
SAE Special Publications Department. 
Price: 35¢ to members, 60¢ to non- 
members.) 


More Light Thrown 
On Fuel Knock Problem 


Based on paper by 
JOEL WARREN 
Ethyl Corp 


NVESTIGATIONS directed toward 
finding out why combustion-cham- 
ber deposits increase antiknock re- 
quirements have led to the formula- 
tion of certain conclusions. These 
may be stated as follows: 


1. Substantially 100% of the in- 
crease in octane-number requirement 
caused by deposits results from a 
combination of thermal and volume 
effects. 

2. Deposit-thermal effects have been 
found to be the result of a heat-ca- 
pacity effect, wherein the incoming 
charge is heated by energy stored in 
the deposits from the previous cycle. 
They accounted for from 70 to 100% 
of the increase in octane-number re- 
quirement, depending upon the type 
of fuel used and the engine operating 
conditions. 

3. Deposit-volume effects, obtained 
by determining the difference between 
the octane-number requirement at the 
deposit-equilibrium condition and 
after the compression ratio had been 
adjusted to the clean-engine value, 
accounted for from 0 to 30% of the in- 
crease in octane-number requirement, 
depending upon the same variables as 
in item 2. 

4. Tests run with a leaded and a 
nonleaded commercial type fuel gave 
deposit-thermal and deposit-volume 
effects approximately in the middle 
range of values indicated in 2 and 3. 

5. The relation between airflow and 
octane-number requirement was found 
to be the same when the head coolant 
temperature of the clean engine was 
elevated as when deposits from various 
fuels were accumulated in the engine, 
provided that deposit-volume effects 
were subtracted. 

6. While generally believed that de- 
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posits with good thermal insulating 
properties should be expected to have 
large heat-capacity effects, in at least 
one instance certain deposits which 
had a very small insulating effect pro- 
duced a large heat-capacity effect. 
The location of the deposits in the 
combustion chamber, the type of de- 
posit structure, and their composition, 
may have been influencing factors in 
this case. 
7. In summation, those engines with 
the smallest area of exposed combus- 
‘ ‘ tion-chamber surface, for a given 
- \ = displacement, would be expected to 
wider and wider use have the smallest thermal effects, and 
hence, should have minimum deposit 
: : effects. (Paper “Combustion-Cham- 
; ber Deposits and Octane-Number Re- 
i EA Re i i ‘ iC quirement” was presented at SAE An- 
i; nual Meeting, Detroit, Jan. 14, 1954. 
' It is available in multilithographed 
form from SAE Special Publications 
ivi A L. i EA BE a ee Department. Price: 35¢ to members, 


60¢ to nonmembers.) 


CASTI Ni G © Based on Discussion 
Otto Enoch 


; Ford Motor Co. 
as engineers become aware The volumetric effects of deposits 
‘ given by the author generally check 
of its many advantages with our test data. We find them 
varying greatly with operating condi- 
tions. The octane requirement in- 
DESIGN ADAPTABILITY: Because of its god fluidity, it crease due to thermal effects seems 


cati be cast in thin sections and in compli¢ated shapes. exceedingly high in Mr. Warren’s 
Waukesha single-cylinder engine as 
compared with our multicylinder en- 


* 


HIGHER STRENGTH: Ultimate strengths range between 
60,000 and 90,000 psi; yield strength Between 40,000 and gine data. It could be argued that a 


70,000 psi. smaller or major part of the difference 
EASILY MACHINED: Machjfiability index (B1112 is due to the much higher octane level. 
Steel =100) ranges between,80 and 90. We know that the octane scale is 

inadequate to compare accurately dif- 
WEAR RESISTANCE;*Withstands excessive wear ferences in knock tendency in terms of 
under heavy loads,at high speeds. octane numbers at different octane 


levels. 
LOCALIZED" HARDENING: Sections of the casting 
can beeflame hardened or induction hardened before E. C. Hughes 
of after machining. 


Standard Oil Co. (Ohio) 
BEARING PROPERTIES: Good non-seizing properties = ; 7 
in metal-to-metal contact. Mr. Warren postulates that deposits 


hold and transfer heat to the fresh 
FINE FINISH: Can be given a mirror-like finish charge and that this is the major 
where desired. cause of deposit harm. While part 
of the effect of deposits may be a 
simple provision of heat to the gases, 
it would seem highly possible that 
another part would be due to a cata- 
lytic effect of the deposits on the heat- 
releasing pre-combustion reactions. 
The inclusion of catalytic effects has 
the advantage that it helps to provide 
an explanetion for some remaining 
puzzling effects. For example, the 


— L powerful effect of smaller weights of 
nonleaded deposits is not well ex- 
plained by the work thus far. 

. In tube oxidation work and occa- 

op 3h sionally in engine work, definite cata- 

M A L L E A B LE A N D ST FE FL lytic effects have been observed. Re- 

: cent studies we have made on boron 

compounds and other “catalytic gaso- 

CASTI ca G & COMPANY line additives” have been successful 

‘ in lowering octane requirement but a 

Cleveland 6, Obie small part of the time. Strangely, 

The Nation's largest independent producer of malleable and pearlitic malleable they seem much more consistent in 


You will find many applications for Pearlitig 
Malleable castings — particularly as a replacemefit 
for forgings, stampings and weldments — where 
reduced weight, less machining time, fewer aésembly 
operations and better appearance are”“important 
production and sales considerationgy 4 A-9256 
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reducing the amount of deposit. 
Nevertheless, these observations do not 
rule out the possibility that some of 
Mr. Warren’s octane requirement is 
contributed through catalytic action 
as well as heat content of the deposits. 


New Transmissions 
Reduce Vehicle Abuse 


Based on paper by 
W. D. PIDD 


Chevrolet Motor Division, 
Motors Corp 


HEN cruising in drive range, the 

only working parts within the 
torque converter transmission are the 
two oil pumps and the governor, there- 
fore wear is negligible., Operation in 
low or reverse gears, bringing into op- 
eration the reduction in the planetary 
gear set, is so infrequent that wear on 
these parts is negligible as well. 

Transfer of road shocks through the 
drive line to the engine is minimized 
by the fluid coupling of the converter. 
It is also virtually impossible to over- 
load the engine because the torque 
converter provides the proper ratio be- 
tween engine output and power re- 
quired. 

This type of transmission is very 
economical to maintain. When cruis- 
ing in drive range practically all units 
within the transmission rotate as a 
mass. The functions usually per- 
formed in the conventional transmis- 
sion providing torque reduction are 
performed by fluid transfer within the 
hydraulic torque converter. (Paper 
“Chevrolet Powerglide Transmission” 
was presented at SAE Gulf Coast Sec- 
tion, Houston, May 14, 1953. It is 
availabie in full in multilithographed 
form from SAE Special Publications 
Department. Price: 35¢ to members, 
60¢ to nonmembers.) 


New Type Oil Cuts 
Deposits and Knock 


R. L. Overcash 
W. Hart 
and 
D. J. McClure 


ABORATORY tests of the effect of 
crankcase oils on the formation of 
combustion-chamber deposits have led 
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requires special control of all test conditions — 
the result — positive calibration. 


In a controlled ambient room, each Klixon 
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leads, mounted on test boards in a manner 
simulating the actual aircraft installation, and 
calibrated with a constant current source. 
This precision calibration assures accurate 
and dependable operation under all flight 
conditions. 
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explosion-proof, corrosion and humidity resistant. 
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B From 25/32" to 
1 57/64" long 


C Plain Shafts .1200" and 
1721" Diam. 
Pinion Shafts—13 Teeth 
120 Pitch .1247" O.D. 
15 Teeth 96 Pitch .1771" 
O.D. 


D Plain Shafts from 5/16" 
to 1/2" long 
Pinion Shafts from 
5/32" to 7/16" long 


R-110, i111, 112 
Servo Motor 


1.437" Diam. Motor- 
“Tachometer Generator 


938" Diam 
Servo Motor 





i 


i 1/16" Diam. Motor- 
Tachometer Generator 


1 1/16" Diam. 
Geared Servomotor 


Shown Approx. 1/2 size 


Characterized by very low rotor inertia, low time constants and high 
stall torque, Kearfott Servo Motors are available for your most exacting 
requirements. Unitized housing and stator construction makes possible 
optimum performance under extreme environmental conditions. 


For either 26 or 115 volt, 60 or 400 cycle excitation, stall torque values 
range from .30 to 3.5 oz.-in. Geared Servo Motors in the same diameters 
can be provided with reduction ratios ranging from 10:1 to 300:1. 
Various Motor-Generator combinations provide 4 to 3.1 volts per 1000 
R.P.M. with linearity, over a speed range of 0-5400 R.P.M., of 1% for 
damping or .1% for computing purposes. 


Send for Bulletin describing Servo 
Motors of interest to you 
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KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Midwest Office: 188 W. Randolph St., Chicago 1, Ill., West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif. 
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A General Precision Equipment Corporation Subsidiary 


to seven conclusions concerning cer- 
tain variables. These are: 


1. The combustion-chamber deposit 
level normally reached with paraffinic 
oils containing residual stocks was un- 
affected by residual stock treatments 
such as dewaxing, propane deresining, 
and phenol extraction. 

2. A naphthenic oil and low boiling 
paraffinic oils were improvements over 
blended paraffinic oil containing re- 
sidual stocks. As the boiling range of 
distillate neutral stocks was increased, 
the oils contributed more to the for- 
mation of deposits, causing increased 
octane requirement. 

3. The aromatic content of neutral 
stocks was varied as in solvent refin- 
ing, but these variations did not affect 
deposit formation or knock resulting 
therefrom. 

4. There was no evidence that in- 
clusion of any of three viscosity index 
improvers was either detrimental or 
beneficial to the neutral stocks in their 
effect on octane requirement increase. 
Therefore it is possible to use a viscos- 
ity index improver to lessen oil con- 
sumption due to the low viscosity of 
the neutral. 

5. Benefits found when using a base 
oil of neutral plus viscosity: index im- 
prover can be further increased 
through compounding with the proper 
additives. 

6. Crankcase oils were able to pre- 
vent large increases in octane require- 
ments of a clean engine, but unable 
to lower the high equilibrium require- 
ment of an engine previously lubri- 
cated with an oil containing residual 
stocks. 

7. Crankcase oil which contributed 
little to combustion-chamber deposit 
formation in laboratory knock test, 
was also an improvement over oil con- 
taining residual stocks in laboratory 
preignition tests. 


The following results were obtained 
in road knock and preignition tests: 


1. An oil giving improved perform- 
ance as measured by laboratory knock 
and preignition tests also improved 
road knock and preignition results 
over those obtained with oils contain- 
ing residual stocks. 


2. A semi-controlled field test with 
this new type of oil showed that knock 
and/or preignition complaints were 
eliminated or considerably delayed. 
(Paper “Crankcase Oil—An Approach 
to the Combustion Chamber Deposit 
Problem” was presented at SAE An- 
nual Meeting, Detroit, Jan. 14, 1954. 
It is available in full in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


\ 


Based on Discussion 
C. A. Hall 
Ethyl Corp. 


Data showing the effect of oil vola- 
tility confirm our own and other pub- 
lished findings that removal of heavy 
ends from lubricating oils tends to 
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lessen the knocking tendencies of com- 
bustion-chamber deposits. We have 
found the magnitude of this beneficial 
effect, on requirement increase for 
ordinary knock, to be dependent on 
the contribution of the fuel to the 
organic portion of the deposits. In 
other words, the more volatile oils are 
most effective when used with clean 
burning, low end point, straight run 
gasolines in contrast with the more 
conventional present-day fuels. 


R. K. Williams and C. R. Begeman 
General Motors Research Laboratories 


Reducing the harmful effects of 
combustion-chamber deposits through 
lubricant base stock selection and 
compounding will permit further in- 
creases in engine compression ratios 
which can be used satisfactorily by 
the public. However, there may be 
exceptions to the generalizations made 
with respect to the effects of volatility 
and base stock composition. There is 
still conflicting evidence. When we 
are able to make all of our theories 
consistent with all of the experimental 
evidence being accumulated, we will 
then be able to say whether volatility 
is the principal lubricant factor by 
means of which the harmful effects of 
combustion-chamber deposits can be 
controlled. 


How to Cure 
Hydraulic Tappet Ills 


CARL VOORHIES 
¥go Screw C 


SUPPLY of relatively air free oil 

must be delivered to hydraulic valve 
tappets and care should be exercised to 
prevent a concentration of dirt in the 
oil fed to them. The hydraulic tappet 
will operate with normal dirt in the 
oil; but where lines are dead-ended at 
the tappet and dirt accumulates, trou- 
ble may be expected. 

In one case under test conditions, 
a car had noisy tappets 5 to 10 miles 
after being driven fast over a crooked 
road. This did not happen when 
driven at the same speed over a 
straight road. With an observer to 
read the oil gage at high speed in a 
turn, it was discovered that oil pres- 
sure dropped to zero, confirming our 
suspicion that oil was leaving the 
pump inlet, due to centrifugal force, 
and that air was filling the lubricat- 
ing system. Proper baffling in the oil 
pan provided the cure. 

In another case, engine tests indi- 
cated proper tappet operation, but in 
proving ground tests the tappets be- 
came noisy immediately after long 
sustained maximum speed. Here it 
was found that the oil was being 
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super-sonic fighters 
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Constellation and other production models 


These career positions have been created by Lockheed’s program of 
diversified development — a program that means more scope for your 
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In addition to more 
opportunity, you receive 


increased pay rates now in effect 
generous travel and moving allowances 


the chance for you and your family to 
enjoy life in Southern California 


Lockheed invites qualified aerodynamicists and aerodynamics engineers 
to apply for these positions. Coupon below is for your convenience. 


AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 
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Mr. E. W. Des Lauriers, 

Engineering Recruiting, Dept. SAE-A-4 

Lockheed Aircra.t Corporation 

Burbank, California 

Dear Sir: Please send me an application form and illustrated 
brochure describing life and work at Lockheed in California. 


my name 
my street address 


my city and state 


aerated by being thrown from the 
crankshaft against the perforated 
baffle of the oil pan, dropping the oil 
pressure to zero. A solid pan baffle 
eliminated the trouble. 

A blow-hole in an oil pump casting, 
which admitted air into the oil pump 
inlet, was found to be the cause of ex- 
cessive noise in another instance. Re- 
placing the casting cured the trouble. 
This example serves to show that any 
source of sufficient air can prevent 


proper tappet operation. And when a 
pump is circulating enough air to cause 
such misbehavior, it isn’t doing the 
engine any good. 

There is also a case where hydraulic 
tappets performed satisfactorily in 
thoroughly cleaned experimental en- 
gines, but became filled with cast-iron 
dust and made inoperative on produc- 
tion engines. We learned from this 
that dead-ending the oil feed line to 
tappets can cause an accumulation of 


HIGH TENSILE /RON 


COMPRESSION RING 


Wausau’s high tensile iron for compression ring use can 
easily withstand the most strenuous compression shock 
without danger of fracture. In fact, its impact resistance 
is three to four times greater than ordinary piston ring iron. 
It offers excellent opposition to heat without ever being 
brittle. This high tensile alloy is processed in specially 
conditioned electric melting and heat treating furnaces, 
producing a grain which is so thoroughly interlocked and 
intertwined—see illustration above—that it produces an 
amazing resistance to fatigue, wear and breakage. It has 
a very high modulus of elasticity with the result that its 
resiliency lasts for the life of the ring. Why not have a 
Wausau engineer show you America’s outstanding com- 
pression ring for heavy-duty engines! 


Wausau Motor Parts Company 
2200 Harrison Street, Wausau, Wisconsin 


dirt, resulting in a high percentage of 
failure in production. 

The cure here was to change the 
oil feed to prevent dead-ending so that 
an oil relief valve provided an outlet 
at the end of the line. Under this 
set-up, large quantities of cast-iron 
dust could be mixed with the oil with- 
out causing failure. 

Oil filters may be of some help, but 
they do not substitute for proper oil 
feed arrangement and are not essential 
for satisfactory hydraulic tappet op- 
eration. (Paper “Hydraulic Tappets, 
Why They Work, and What to Do If 
They Don’t” was presented at SAE 
National Passenger Car, Body, and 
Materials Meeting, Detroit, March 5, 
1953. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers.) 


Brake Size and Design 
Influence Maintenance 


R. K. SUPER 


pr 


OU cannot expect to maintain a ve- 

hicle braking system at its full orig- 
inal efficiency and performance, hence 
it is important to recognize the per- 
missible extent of deterioration. Mini- 
mum acceptable performance must 
base on what constitutes a safe brake. 
Law enforcement agencies have de- 
fined this requirement, but the desira- 
ble objective is actually that minimum 
braking ability which will meet traffic 
requirements and provide a margin for 
emergencies. 

Traffic surveys show that a deceler- 
ation rate of around 8 ft/sec/sec cov- 
ers the average braking rate for con- 
gested traffic or open highway driving. 
They also show that emergency re- 
quirements for brakes seldom exceed 
12 to 13 ft/sec/sec. Using this fact 
in conjunction with surveys on actual 
brake stopping ability of commercial 
vehicles, indicates that a deceleration 
rate equivalent to a stopping distance 
of 30 ft from 20 mph was good per- 
formance. A maximum emergency 
braking ability based on a traffic re- 
quirement of 12 to 13 ft/sec/sec and an 
actual measured ability of 14.3 ft/sec 
sec, would indicate the latter figure 
to be the minimum maintenance re- 
quirement. 

Brake deterioration, therefore, is 
between the design or original per- 
formance of 19.3 ft/sec/sec (based on 
the recognized 0.6 adhesion factor be- 
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tween tire and road) and 14.3 ft/sec/ 
sec, or an efficiency loss of approxi- 
mately 25%. 

This is a relatively narrow range 
within which to maintain equipment 
and the first impulse is to increase 
performance at the upper limit. The 
effect is desirable, particularly if over- 
loading is recognized, but control and 
safety of the unloaded vehicle becomes 
a problem. No brake control problem 
is more illustrative of the bad effects 
of overloading than a tractor operating 
without trailer and having only the 
fifth wheel as the rear axle load. The 
most careful application of brakes 
will invariably result in wheel lock. 

The ability to service brake equip- 
ment economically so as to operate 
consistently in the aforementioned 
range becomes a question of selection 
and application of brake sizes and de- 
signs. These sizes and designs are a 
function of the operational require- 
ments and their relationship to main- 
tenance is quite often overlooked or 
insufficiently emphasized. This may 
be due to association of brake sizes 
with brake performance. However, 
just as soon as repeated and continued 
performance is involved, the element 
of maintenance enters the picture. 
(Paper “Basic Maintenance Require- 
ments for Brakes for Commercial Ve- 
hicles’” was presented at SAE Annual 
Meeting, Detroit, Jan. 11, 1954. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 35¢ to members, 
60¢ to nonmembers.) 


City Bus Brake Usage 
Greater Than Realized 


STEPHEN JOHNSON, JR. 


rake 


RESSURE balancing, that is, the 

uniformity of pressures at which 
the brake shoes of all wheels come in 
contact with the brake drums, is 
measured at relatively low pressures, 
approximately 5 psi. Its importance 
in bus operation is emphasized because 
the majority of braking pressures ac- 
tually used are also relatively low. 

To determine actual braking pres- 
sures, tests were conducted with 38 
buses, comprising five makes and 16 
models. The overall average stopping 
pressure was found to be 22 psi, and 
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the overall average braking pressure, 
including stops and slow downs, was 
18 psi. It is significant that 99% of 
the application pressures were at 45 
psi or under, and 71.9% occurred at 
pressures ranging from 10 to 30 psi. 
The data also emphasized the fact 
that brakes and the braking system 
are subjected to usage of a magnitude 
greater than many realize. Almost 


half the time a bus is in operation the 
brakes are being used. That is why 
brake maintenance is of such magni- 
tude. (Paper “Pneumatic Aspects of 
Brake Balancing” was presented at 
SAE Annual Meeting, Detroit, Jan. 11, 
1954. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers.) 


A Good Name to Remember for 


VALVE SEAT INCERFE 


. : : : ; 
Follow the example of scores of leading engine builders 
who, for their valve seat insert requirements, turn 


to the foremost producer . 


. . Wausau Motor Parts 


Company. Whether it’s special alloyed cast iron, 
alloyed steel, bronze or bi-metal . . . flange, throat, 
threaded, or one of the more conventional designs, 
_ Wausau’s wealth of experience in metallurgy and 
engineering assures you of valve seat inserts of high 
impact resistance—excellent heat and corrosion 
resistance . . . and they fit according to your specifications. 
Why don’t you turn to Wausau for valve seats, too 
- » . you'll find many extra benefits. Wausau Motor 
Parts Company, 2200 Harrison Street, Wausau. Wisconsin. 









Helicopter Engine-Propeller Attachments 


Continued from Page 89 


agreed that accessory power should 
be taken mechanically from the engine 
rather than via air turbines operating 
on air bled from the compressor. Ex- 
perience has shown that for each 
horsepower generated by bleed air, 3 
hp are. lost from the turbine output 
shaft. 

The question still puzzling the groups 
is: Where should the one or more 
power take-offs be located? Accessory 


power must be available not only dur- 
ing normal flight, but also during auto 
rotation and on the ground when the 
rotors are declutched from the engine. 
Somehow, the power must come from 
the rotor during auto rotation and 
from the engine during idling. This 
may require a duplication of take-offs 
or a duplication of power accessories. 

@ That the air inlet screen should 
retract is another point the groups 


Mae pal-i¢ bab) 
MAXIMUM. 

PERFORMANCE 
MINIMUM 

MAINTENANCE! 


BORG & BECK 


CLUTCHES...FOR THAT VITAL SPOT WHERE 


BORG & BECK DIVISION - 


Chicago 38, Illinois 


POWER TAKES HOLD OF THE BOAD! 


BORG- WARNER CORPORATION 


agreed upon. Retracting the screen 
at altitudes where no inlet protection 
is needed improves inlet efficiency. 

@ The groups recommend also that 
the inlet screen be incorporated in the 
engine in such a way that the heii- 
copter designer may provide a screen 
where it’s most efficient and call for 
engines without the screen. Group 
members feel that the helicopter de- 
signer should be free to locate the 
screen in the most propitious place, 
which isn’t always a spot controlled by 
the engine designer. 

@ Propeller shafts of piston engines 
can be shortened by half for helicopter 
use, the groups have agreed. This will 
save weight and space. Shortening is 
feasible because helicopter engine 
shafts aren’t subject to the gyroscopic 
loads imposed by the airplane pro- 
pellers for which the shafts were 
originally designed. 


Present at the groups’ January 6 
meeting were Miller Wachs of Sikorsky, 
who served as chairman; H. C. Camp- 
bell of Eastern Rotorcraft; J. O. 
Emmerson of Kaman; A. Franz of 
Lycoming-Spencer; L. R. Hemlin of 
General Electric; D. S. King of Ly- 
coming-Spencer; R. D. Lanning of 
Piasecki; G. W. Lawson of General 
Electric; B. Liff of Kaman; H. J. 
Nozick of Sikorsky; Earl Rich of 
Wright Aeronautical; Lt.-Com. J. M. 
Richards of the Navy Bureau of Aero- 
nautics; R. F. Schwarzwalder of 
Wright Aeronautical; and Martin 
Stevens of Kaman. 

The group concerned with gas 
turbine powerplants may form a*panel 
under SAE Committee S-2 like the 
Panel on Project 50. S-2 is a com- 
mittee of the SAE Aeronautics Com- 
mittee’s Special Aircraft Projects Di- 
vision. Committee E-21 is a committee 
of the Aeronautics Committee’s Air- 
craft Engine Division. 


Aero Materials Specs 
Reviewed by Industry 


RAFTS of thirty-one SAE Aero- 

nautical Materials Specifications 
are currently being circulated to in- 
dustry for comment and criticism by 
the SAE Aeronautical Materials Spec- 
ifications Division. Seven specifica- 
tions have been approved recently by 
the SAE Technical Board. 

Copies of all of these specifications 
are available for review from the SAE 
Aeronautical Department, 29 West 39 
Street, New York 18, N. Y. 


The specifications under review are: 


*AMS 2241C—Tolerances, Corrosion 
and Heat Resistant Steel Bars and 
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4 is shaft expansion a problem? 
J HYATTS 
HELP ..- 


available in separable 
outer race, separable 
inner race or 
non-separable 
construction. 





Check the drawing at the left. The 
bearing is a Hyatt Hy-Load, and because 
the inner race is cylindrical, 
the shaft it supports is free to move 
axially—thus allowing for shaft 
expansion without cramping the bearing 
or distorting the shaft. Obviously, this is 
only one of many ways in which Hyatt 
bearings can be used to reduce 
costs as they reduce friction, but it’s a 
good example of why so many designers 
throughout industry keep their 
Hyatt catalogs within easy reach. 

For further details \vrite for 


Catalog 150 or call your 
nearest Hyatt representative. 


HYATT BEARINGS DIVISION e GENERAL MOTORS CORPORATION « HARRISON, NEW JERSEY 


STRAIGHT () ‘BARREL ( 
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Aero Materials Specs 


continued 






Titanium Alloy Bars; 






*AMS 2645C—Fluorescent Penetrant 
Inspection; 






*AMS 2646—Contrast Dye Penetrant 
Inspection; 



















*AMS 3207D — Synthetic Rubber, 
Weather Resistant, Chloroprene Type 
(25-35); 
















*AMS 3208D — Synthetic Rubber, 
Weather Resistant, Chloroprene Type 
(45-55); 









*AMS 3240B — Synthetic Rubber, 
Weather Resistant, Chloroprene Type 
(35-45) ; 




















*AMS 3241B — Synthetic Rubber, 
Weather Resistant, Chloroprene Type 
(55-65); 









*AMS 3250B—Synthetic Rubber and 
Cork Composition, General Purpose 
(35-45) ; 













*AMS 3251B—Synthetic Rubber and 
Cork Composition, General Purpose 
(45-55); : 










*AMS 3252B—Synthetic Rubber and 


How G 8 K | NTE R N ATIO NAL helps oe cacti General Purpose 
Hunter Fan & Ventilating Company | ji hich Meus Metnecyinte; 







. a 
keep 0k where it belongs *AMS 4137A—Aluminum Alloy Forg- 
— ings, 7.5Zn-1.6Mg-0.7Cu 0.55Mn (76S- 
T6); 





Oil — in the wrong place — can be a problem, particularly on a fan 
spindle revolving at 1125 rpm. *AMS 4574B—Nickel-Copper Alloy 
Hunter Fan and Ventilating Company, Memphis, Tenn., were Tubing, Seamless, Corrosion Resistant 
using a case seal with garter spring as the oil retainer on the spindle 67Ni-30Cu, Annealed; 
of their 24” and 30” Airspread Fans. Since these fans are used in 
churches, restaurants, auditoriums, industry .. . oil leakage and *AMS 4575B—Nickel-Copper Alloy 
spattering had to be eliminated. Tubing, Brazed, Corrosion Resistant, 
G&K-INTERNATIONAL engineers suggested the use of a €7Ni-30Cu, Annealed; 
formalered to satatsin « close seal under the severe conditions of | (AMS 4674B—Nickel-Copper Alloy 
; 2 Corrosion Resistant, 67Ni-30Cu Free 
service. Lower cost and ease of assembly were added attractions... Machining: 
in fact, the solution appeared too good to be true! But severe 
performance tests proved that the G&K-INTERNATIONAL oil *AMS 4730B—Nickel-Copper Alloy 
seal eliminated oil creep, even when the oil cavity was overloaded. Wire, Corrosion Resistant, 67Ni-30Cu 
G&K-INTERNATIONAL is ready to work with your engi- Annealed; 
neers ... to supply standard and special synthetic rubber packings 
of all types; also modern leather U’s, V’s, Flanges, Cups and Oil Seals. 


Write for G&K-INTERNATIONAL Catalog and Manual 201-A. 
60 pages of up-to-date data including latest JIC and officially *AMS 5350C—Steel Castings, Preci- 
FH recommended sizes for all types of packings. sion Investment, Corrosion Resistant 
PG) 12.5Cr (SAE 51410); 


G & a = i N T E g | ATi oO N AL ackIngs * AMS 5370—Steel Castings, Precision 


Investment, Corrosion and Heat Re- 


onan istant 19Cr-10Ni (Extra Low Car- 
. LEATHER—SYNTHETIC RUBBER | ae eee 


bon) ; 







gee SE RETR RENE em 












*AMS 4901A—Titanium Sheet and 
Strip, Annealed-70,000 psi Yield; 





Na 









GRATON & KNIGHT COMPANY, Worcester, Massachusetts 


INTERNATIONAL PACKINGS CORPORATION, Bristol, N. H. *AMS 5371—Steel Castings, Sand, 
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Aero Materials Specs 


continued 


Corrosion and Heat Resistant 19Cr- 
10Ni (Extra Low Carbon); 


*AMS 5375B—Alloy Castings, Preci- 
sion Investment, Corrosion and Heat 
Resistant, Cobalt Base-25Cr-1.8Ni-5W; 


*AMS 5376B—Alloy Castings, Preci- 
sion Investment, Corrosion and Heat 
Resistant, Iron Base-21Cr-20Ni-20Co- 
3Mo-2.5W-1(Cb+ Ta); 


*AMS 5378B—Alloy Castings, Preci- 
sion Investment, Corrosion and Heat 
Resistant, Cobalt Base-25Cr-32Ni- 
5.5Mo; 


*AMS 5380B—Alloy Castings, Preci- 
sion Investment, Corrosion and Heat 
Resistant, Cobalt Base-26Cr-15Ni- 
6Mo; 


*AMS 5385C—Alloy Castings, Preci- 
sion Investment, Corrosion and Heat 
Resistant, Cobalt Base-27Cr-2.8Ni- 
5.5Mo; 


*AMS 5388A—Alloy Castings, Preci- 
sion Investment, Corrosion and Heat 
Resistant, Nickel Base-16Cr-17Mo- 
4.5W-6Fe; 


*AMS 5516D—Steel Sheet and Strip, 
Corrosion Resistant, 18Cr-8Ni (SAE 
30302), Cold Rolled-75,000 psi; 


*AMS 5527A—Steel Sheet and Strip, 
Corrosion and Heat Resistant, 20Cr- 
9Ni 1.4Mo-1.4W-0.4(Cb + Ta) -0.2Ti, 
Hot Rolled and Stress Relieved; 


*AMS 5539A—Steel Sheet and Strip, 
Corrosion and Heat Resistant, 20Cr- 
9Ni 1.6Mo-1.4W-0.6Ti, Hot Rolled and 
Stress Relieved; 


* AMS 5566C—Ste-: Tubing, Corrosion 
Resistant, 19Cr-l10Ni (SAE 30304) 
High Pressure Hydraulic; 


*AMS 5643C—Steel, Corrosion Re- 
sistant, 17Cr-4Ni-4Cu; 


* AMS 7470A—Bolts and Screws, Steel, 
Corrosion Resistant, Heat Treated— 
Roll Threaded. 


The approved specifications are: 


*AMS 3315B—Silicone Rubber Sheet, 
Glass Fabric; 

*AMS 5525—Steel Sheet and Strip, 
Corrosion Resistant; 


* AMS 5628B—Steel, Corrosion Resist- 
ant; 


‘AMS 5647—Steel, Corrosion Resist- 
ant; 


* AMS 5724—Steel, Corrosion and Heat 
Resistant; 


* AMS 5729—Steel, Corrosion and Heat 
Resistant; 


*AMS 5733A—Steel, Corrosion and 
Heat Resistant. 
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... THE TRADENAME 
OF A PROVEN 
PRODUCT 


DEPENDABLE 
RUGGED 
SELF-LUBRICATING 


FABRYLON Combines... 


The famous O & S lubricant im- 
pregnated fabric with rugged 
molded nylon ...a_ proven, 
dependable bearing you can 
install and forget. 


FABRYLON 


Sean inos & — 


BEARING & MFG. CO. 


oF 


777 W. EIGHT MILE ROAD e WHITMORE LAKE, MICHIGAN 











New Members Qualified 


These applicants qualified for ad- 
mission to the Society between Feb. 
10, 1954 and March 10, 1954. Grades 
of membership are: (M) Member; (A) 
Associate: (J) Junior. 





British Columbia Section 
Donald James MacKenzie (A). 













UNG- 
FLAS HER| 
P2290 


PAT.NO. 1979349 | 
MADE IN U.S.A. 


Buffalo Section 


Manford Earl Folsom (M), William 
Douglas D. 
Joyce, Jr. (J), Edward Urycki (J). 


James Hazen, Jr. (J), 


Canadian Section 


T. S. Adams (M), James W. Fry (M), 
George Andrew Sparrow (A). 


Central Illinois Section 


John M. Bailey (J), Cecil D. Beadles 


(J), Robert Lee Behrens 


(J), 


Robert 


E. DuBois (A), Gustav G. Lindstrom 













SOL! 






Tung-Sol Flashers provide the same positive, dependable action in 
summer heat, or winter cold, with negligible power consumption. 


Year Round 


Tung-Sol makes All-Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flash- 
ers, Picture Tubes, Radio, TV and Spe- 
cial Purpose Electron Tubes and Semi- 
conductor Products. 
TUNG-SOL ELECTRIC INC, 
Newark 4, N. J. 

Sales Offices: Atlanta, Chi- 
cago, Columbus, Culver City 
(Los Angeles), Dallas, Den- 


ver, Detroit, Newark, Phila- 
delphia. Seattle. 
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(M), Edward L. Morris (M), Richard 
L. Robinson (A), Lyle F. Yates (J). 


Chicago Section 


Frank J. Acton (M), John M. Kriz- 
man (M), Walter J. Oliver (J), E 
Verne Sprunger (J), Edward F. Tausk 
(J), Herbert A. Wilson (J). 


Cincinnati Section 


Arthur R. Ehrnschwender (M), 
Thomas Evans (M), Reginald P. Mac- 
Donald (M), James S. Wilson (M). 


Cleveland Section 


Theron J. Baker (M), Robert E. 
Dyas (M), Raymond Herman (A), 
William Cairns Leslie (M), Paul C. 
Rector (M), Hugh Thurnauer (M). 
Warren J. Young (J). 


Dayton Section 


Hugh J. Byrd (J), 2nd Lt. Joseph 
Francis Cattorini (J), T. R. Dick (A), 
Claude Hector May (M), Howard I. 
Spelman (A). 


Detroit Section 


Meredith P. Albertson, Jr. (M), 
Harvey J. Ankomeus (A), Harold J. 
Barber (J), Robert P. Benzinger (J). 
Sherman Louis Bremer (J), Edwin K. 
Buyze (M), Phillip E. Chase (J), War- 
ren W. Coleman (M), Don Dence (M) 
William L. Doerr (J), C. A. Ebersole 
(A), Glenn S. Farison (M), H. Wayne 
French (M), Howard E. Geldhof (J), 
Dr. Ing. Herbert H. Haas (M), Dwight 
M. Hayne (M), Robert W. Hebel (J), 
Robert L. Hoenk (A), Joseph J. Ihna- 
cik, Jr. (M), Michael H. Kleinman (J), 
Arthur F. Kessie, Jr. (M), Norman C. 
Krupp (J), E. C. Lea (M), Norman H. 
Ledwan (M), John A. Main (M), 
Walter Robert McLure (J), William 
Melnyk (M), Robert D. Mitchell (J), 
John A. Mowbray (M), Larus J. 
O’Brien (J), Tollef Lintrup Paus (M), 
Harvey Raymond Pickford (J), Samuel 
S. Platner (M), George Popovich, Jr. 
(J), Edmond J. Ray (A), Stanley H. 
Reich (J), Raymond J. Ribant (M), 
William F. Saefkow (A), Herbert P. 
Schell (M), Earl W. Sheedy (M), H. 
Conrad Sonderegger (M), John Wor- 
ley Stafford (M), John E. Stepleton 
(A), John Townsend Thode (J), Harry 
Thomas (M), Henry Tischler (A), 
Patrick Wallace (A), Gordon Ellis 
Whelpley (M), Charles M. G. Wilder 
(J), Raymond J. Wrobel (J), Floyd 
A. Wyczalek (M). 


Indiana Section 


Mason Noble (M), Robert G. Walker 
(J). 


Kansas City Section 


Henry E. Hutchings (A), Robert 
Ewing Jones (J), Robert Ellerman 
Langley (J). 
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New Members Qualified 


continued 


Metropolitan Section 

G. Beakes Dickerson (M), Edward 
Junior Hollman (J), Eugene H. Koenig 
(M), Joseph C. Ryan (J), George W. 
Taylor, Jr. (J), Charles W. Wilson (M), 
Allen P. Wolfe (A). 


Mid-Michigan Section 

Gordon B. Elder (M), Bruce Melvin 
Kemppainen (J), Walter F. Long (M), 
Ralph A. Malone (M), Arnold T. 
Schmidt (J), John G. Zelenka (J). 


Milwaukee Section 

Philip W. Fauntleroy, III (J), Ar- 
thur C. Flamme (M), Stanley F. Lind- 
quist (J), David C. McMurray, Jr. (J). 


Montreal Section 


W. D. Dawson (A), Alphonse Grise 
(M). 


New England Section 
Arthur J. Clark (A). 


Northern California Section 


Rick V. Espinosa (A), Joseph Wil- 
liam Menconi (A). 


Northwest Section 


Darell A. Buell (A), William D. 
Cordz (A), Donald H. Dehn (J), Rob- 
ert B. Dickey (M), Sanford E. Webb 
(J). 


Philadelphia Section 


Joseph P. Heidt (A), R. F. Shugert 
(J). 


St. Louis Section 
John W. Kourik (M). 


San Diego Section 


Don Durnal (J), Jean R. Kohl (M), 
George A. Lemke (M), Herbert P. Rasp 
(M), Robert Lloyd Trussell (M). 


Southern California Section 


Ed S. Burdick (A), Thomas R. Clark 
(A), Douglas Frank Corsette (J), 
Robert E. Field (J), Walter E. Hekala 
(M), Kenneth Jeanne Kahre (J), 
Perry L. Kruckenberg (M), Joseph 
Lotrick (J), Michael Moroso (J), 
James G. Myer (A), Charles B. Pear- 
son (M), James F. Renhult (J), Rob- 
ert James Ross (M). 


Southern New England Section 


Carl A. Bailey (M), David W. Cogs- 
well (J). 
Continued on Page 118 
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PROTECT 
AGAINST 
WEAR 


No matter if your product is a rugged crawler 
tractor or a tiny delicate gear motor . . . both are 
subject to premature failure caused by metal par- 
ticles that flake off moving parts and circulate in 
the oil. The strong permanent magnet in LISLE 


PLUGS can protect vital parts by trapping and 
holding this “wild metal”. Give LISLE PLUGS 
a trial at our expense. Write today. 


REPLACE 


Sete An 
ya ae YOUR 


ine sample plugs 
SRS : ' for testing 


PLUGS % furnished FREE 


: of charge. 
TO REMOVE State size 
IRON AND j and type of 


STEEL plug desired. 
PARTICLES 


FROM OIL 


BSR Ee, 





>» 
rs } 


LAB 


DUS 


ya Tails | | 
Leni 


Size: 
13°’ x 16%a"'x 144%"" 


ANOTHER EXAMPLE of Wetman PIONEERING... 


The LAB PULSESCOPE, model S-5-A, is a JANized (Gov’t Model No. 
OS-26) compact, wide band laboratory oscilloscope for the study of all 
attributes of complex waveforms. The video amplifier response is up to 11 
MC and provides an equivalent pulse rise time of 0.035 microseconds. Its 
0.1 volt p to p/inch sensitivity and 0.55 microsecond fixed delay assure por- 
trayal of the leading edge when the sweep is triggered by the displayed signal. 
An adjustable precision calibration voltage is incorporated. The sweep may 
be operated in either triggered or repetitive modes from 1.2 to 120,000 
microseconds. Optional sweep expansion of 10 to 1 and built-in markers of 
0.2, 1, 10, 100, and 500 microseconds, which are automatically synchronized 
with the sweep, extend time interpretations to a new dimension. Either 
polarity of the internally generated trigger voltage is available for synchro- 
nizing any associated test apparatus. Operation from 50 to 400 cps at 115 
volts widens the field application of the unit., These and countless a:ddi- 
tional features of the LAB PULSESCOPE make it a MUST for every 


WATERMAN PRODUCTS CO., INC. 
WATERMAN PRODUCTS INCLUDE 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


$-4-C SAR PULSESCOPE® 

S-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
S-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 


r 
WATERMAN PRODUCTS 


New Members Qualified 


continued 


Syracuse Section 


Peter V. Schneider 
Wright (J). 


(M), David C. 


Texas Section 


Ronald Eugene Freise (A), Thomas 
D. Hughston, Jr. (J). 


Texas Gulf Coast Section 
George C. Schaefer (A). 


Western Michigan Section 
Leslie A. Cole, Jr. (J). 


Outside Section Territory 

Lee G. Cochran (M), William E. 
Deluhery (J), Orvis J. Fairbanks (A), 
Charles S. L. Frances (M), John 
Frederick Frank (J), Oliver L. Grimes 
(J), Kingsley E. Humbert, Jr. (M), 
Richard Walter Lace (M), Joffre Poin- 
care Myers (A), Carlo J. Roma (J), 
Peter Jacobus Visser (M). 


Foreign 


Sat Brat Gupta (M), India; Toku- 
shiro Ohzato (M), Japan; Flight Lt. 
Tarasingh (M), India. 


Applications Received 


The applications for membership 
received between Feb. 10, 1954 and 
March 10, 1954 are listed below. 


Alberta Group 
Gordon Forster, Percy Earl Walsh. 


Baltimore Section 


James Calvin Anton, Richard Fred- 
erick Depkin, John N. Lyndall, Jr., 
Robert Clayton Mellin. 


British Columbia Section 


Douglas A. Court, Walter Harring- 
ton. 


Buffalo Section 
Matthew L. Spitzer, Robert A. Witte. 


Canadian Section 

Eric M. P. Caunce, J. D. Elliott, 
Norman Andrew Kennedy, J. Stanley 
Roberts, Frank E. Wherley. 


Chicago Section 

Harry H. Baker, Donald L. Cauble, 
Russell F. Denney, Ferdinand Fuentes, 
John Warner Layman, John E. 
Mahoney, David L. Stevenson, John 
Thayer, Milton K. Wells. 


Continued on Page 120 
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IN RESEARCH... IN DESIGN... 


No other filter manufacturer matches the variety ond scope of 
FRAM products—proof of FRAM'S leadership in design. FRAM 
engineers also work closely with automotive manufacturers in desigiy- 
ing special filter systems to exact automotive specifications and re- 
quirements. Whatever your filtration needs in . . . oil, fuel, air or 


water... consult FRAM. 


The FRAM Institute of Advanced Filter Research and Design at 
Dexter, Mich., is the leading research center of its kind in the world. 
Here, FRAM scientists and engineers study new filtration methods 
and materials . . . test new systems in the FRAM Dust Tunnel and in 
actual test-car operation. The facilities of this modern institute and 
the experience of its personnel are available to help you solve your 
filtration problems, 


AND DEVELOPMENT 


of better filtration for oil, fuel, air, water 
: FRAM CORPORATION, 
: Providence 16, R.l. 
f My 
‘ Stratford, Ont. 
® 
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the ALL Way Balanced Dual-Vane 


DUDCO 


HYDRAULIC PUMP 


Featuring starting torques 
higher than running torques, 
DUDCO has_long been recog- 
nized as the most efficient 
Fluid Motor in the field. Stand- 
ard models from 180 Ib. in. to 
14,400 Ib. in. 


One look at the inside of a DUDCO Pump 
tells the story of efficiency through fully 
balanced construction. Note how, at all 
times, the Dual-Vanes provide a double 
barrier to slippage and lost power. These 
DUDCO Vanes are individually balanced 
to closel:7 follow the cam ring contour with- 
out wear-producing thrust .. . their unique 
displacement action provides an extra 15% 
to 20% added volume. 


Smooth, non-pulsating DUDCO power, de- 
livering 2000 psi for continuous operation, 
frequently doubles the capacity of less effi- 
cient hydraulic circuits. Standard models 
from 3 gpm to 120 gpm. 


D u D C oO DIVISION 


THE NEW YORK AIR BRAKE COMPANY 
1701 EAST NINE MILE ROAD * HAZEL PARK+ MICH. 
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Applications Received 


continued 


Cincinnati Section 


Robert T. McSorley, Herman W. 
Richter, John A. Schreibeis, William H. 
Sontag, Kenneth W. Stalker. 


Cleveland Section 


Ernest J. Balchak, Joseph T. Clark, 
Bruce W. Cox, William C. Eaves, Al- 
bert G. Hepp, William George Her- 
ridge, Jr., Robert A. Leitch, William 
Luthi, Raymond P. Michnay, Elmer P. 
Orvis, George E. Payne, Joseph V. 
Poticny, Donald E. Schott, Andrew 
Richard Schurger, Charles F. Smith, 
Carl J. Stahl, William Thomas Win- 
tucky. 


Colorado Group 


Hugh Caughey, Clay W. Dintaman, 
Forrest E. McGrath. 


Dayton Section 
J. A. Lawler. 


Detroit Section 


Paul C. Bailey, Ritchie S. Barrie, 
Jr., Richard J. Bernock, Joseph B. 
Bidwell, Samuel G. Brady, Charles P. 
Burr, Frank M. Caram, Theodore E. 
Coffman, Robert Cowell, Arthur J. 
Davidson, Jr., Eugene B. Delaney, Al- 
len R. Elliott, Joseph W. Fargo, Donald 
John Fergle, Edward P. Francis, Ir- 
ving Frazee, Donald Nelson Frey, Vic- 
tor H. Geyer, Walter Gibbs, Jr., Allen 
F. Gifford, John W. Gillespie, Burck 
E. Grosse, Oliver R. Halonen, Allan A. 
Harris, George E. Hooton, Norman A. 
Hunstad, Louis Liggett Hunt, James 
A. Joyner, Joseph P. LaGore, Zelig 
Landy, Robert John Lothamer, Felix 
P. Noring, Reno Offringa, Jr., William 
Carl Ohmee, Jr., Gleaves Logue Omo- 
hundro, Robert W. Rauth, Charles 
Noel Richardson, Frank F. Rycamber, 
Earl J. Scanlon, R. M. Smiley, Helge 
3. Sorensen, Thomas Clayton Spald- 
ing, Robert Frank Wood. 


Hawaii 
James F. Pell. 


Indiana Section 
Fred G. Bonfils, Roger A. Dull. 


Kansas City Section 


Ben F. Gregory, Charles J. Ritsch, 
Ray R. West. 


Metropolitan Section 


William Joseph Coppoc, Francis A. 
C. Eisele, Nat Infurna, Walter Henry 
Leemann, Martin Leff, Charles E. 
Moser, William A. Raftery, Firmin E. 
Rondepierre, Edwin A. Speakman, 
John W. Thompson, John S. Walker. 


Mid-Michigan Section 


James F. Beckwith, 
Splinter, Paul C. Traub. 


William E. 
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Applications Received 


continued 


Milwaukee Section 


Clyde Kuhlman, Robert George 
McIndoo, David J. Munroe. 


Montreal Section 
A. D. Williscroft. 


New England Section 
Budd Lynn Kehne, Gerhard Reethof. 


Northern California Section 


Thomas Adolph Golden, Eugene 
Cooper Johnson, Jr. 


Philadelphia Section 


Maynard R. Hunter, Robert W. 
Kinkle, William David Preston, James 
Edward Ridgway, Floyd J. Sisto, John 
I. Wheeler. 


Pittsburgh Section 
Joseph A. Martinsek. 


St. Louis Section 
Murry C. Glick. 


Salt Lake Group 
Calvin Warner Dunbar. 


San Diego Section 

Herff C. Emerson, Howard G. 
Engler, John Richard Payne, Aulden 
C. Reading, John F. Schroepfer, Jack 
C. Thompson. 


Southern California Section 


Everett H. Badger, Herbert Gordon 
Blinn, Vaughn E. Connolly, Cleo R. 
Davidson, Thomas E. Davidson, Harry 
A. Faris, Richard D. Hitt, Roy N. 
Moore, Johannes S. Newton, Wilfred 
A. Pulver, Harold W. Sears, L. Elliot 
Weir. 


Southern New England Section 


J. D. Gillilan, Reinhold H. Hollinger, 
Stanley L. Macklis. 


Texas Section 
Robert Niell Jones. 


Texas Gulf Coast Section 


Bill Ball, M. W. Frack, R. A. J. Daw- 
son. 


Western Michigan Section 


Leonard Edelstein, William Mc- 
Garvey, E. R. Nelson, Ray O. Smith. 


Outside of Section Territory 

Louis M. Bachinski, Thomas Hubert 
Dacus, Carlton R. Davenport, F. L. 
Napple. 


Foreign 


Walter B. Hough, Jr., Lebanon; V. 
L. Shah, India; K. Venkat Swamy, 
India; George Collins Wade, Australia. 
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Advanced engineering ideas, 
like the Towmotor Towmo- 
Torque drive, have joined forces with HY DRECO 
Oil Power too consistently to be a coincidence. 

Of interest to design engineers is the hydraulics 
problem successfully solved here. The control of 
the torque converter drive through a specially- 
designed HYDRECO valve enables the operator 
to control vehicle speed independently of the 
hoisting speed. For example, the operator can 
drive the truck forward and backward very 
slowly while raising the load at maximum speed. 
Other HYDRECO components on this truck in- 
clude a special cylinder and relief valve for the 
TowmoTorque, and a pump, control valve and 
cylinder for the hoist circuit. 

HYDRECO Oil Power is providing a definite 
sales advantage to more'and more makes and 
models of mobile equipment, machine tools and 
special machinery. And, frequently you'll find 
that the things you're dreaming up are problems 
already solved by HYDRECO engineers. 


































The famous HYDRECO Four-Bolt 
design gear-type Pump for 1000 to 
1500 psi applications is the heart of 
the Towmotor hoist circuit, 









A compact HYDRECO cylinder de- 
signed with low-friction character- 
istics actuates the TowmoTorque 
drive. 


Wile 


Write for the latest HYDRECO 
bulletins on Pumps, Motors, Valves 
and Cylinders. 





This HYDRECO relief vaive is Located beneath the floorboards 
used on the torque converter to is the HYDRECO-designed valve 
protect the heat exchanger from one plunger of which is connected 
excess pressure, to a hand lever and hydraulically 
controls the forward and reverse 
motion of the truck. The other 
plunger, connected to a foot pedal, 
controls the vehicle speed regard- 


HYDRECOowision “"™ 


THE NEW YORK AIR BRAKE COMPANY 





1101 EAST 222nd STREET CLEVELAND 17+OHIO 


This is the Piper Apache . . . the all-new executive plane 


that brings new economy to the twin-engine field while gord Just off the press! ““THE Lycominc 
: Story’. . . 40 interesting, 


maintaining high standards of safety and dependability. illustrated pages that give you 


It is powered by two proven Lycoming 150-h.p. air- information about the many 
led : 2 i ‘all f } A } TI Lycoming services listed below. 
‘ ol decile tinal aemeiti ee —_ 
cooled engines designed especially tor the Apache. ILhese Write for it on your letterhead. 
power plants prov ide an improved horsepower-weight ratio, 
new compactness ...and are so powerful that the Apache Aircraft Engines 
: s ’ , Industrial and Tank Engines 
can safely fly and land with a full load on one engine alone. Engine Overhau! 


We suggest a test flight in the Piper Apache for a new Conaneting Cole 

Turbine Engineering and Research 
Capers es oe travel. Engineering Design and Development 
Hardened and Ground Precision Parts 
Gears and Machine Parts 


Complete Assemblies 
Heat-Treating and Plating 
Steel Fabrication 


Loox To e Castings 
ycomi ng Boilers 


FOR RESEARCH + FOR PRECISION PRODUCTION 


7 
DIVISION OF J C STRATFORD, CONN 
~ Manufacturing plants in Stratford, Conn., and Williamsport, Pa. 
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MORAINE 


friction materials 


RESIST HEAT...RESIST WEAR 


Engineers at Moraine Products continue 
to develop new materials—all-metallic, 
semi-metallic, and non-metallic—to pro- 
vide improved performance. 


Moraine friction materials resist corro- 
sion, resist heat, resist wear— because 
they are properly engineered to meet al] 
of the requirements of the application. 
Performance records show that they 





exhibit stable frictional properties over 
a wide range of operating conditions. 


Moraine friction materials have proved 
their worth in automatic transmissions 
such as Hydra-Matic, Powerglide and 
Dynaflow. They have been equally suc- 
cessful in automatic truck transmissions, 
in household appliances, and in special 
military vehicles and equipment. 


moraine 
products 


OIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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Lrogreccive Engineering 


WHY THE PERFORMANCE OF DELCO-REMY’S 
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How Progressive Engineering at Delco- 
Remy results in continually improved prod- 
ucts, and improved methods of making 
them, is particularly evident in the units 
comprising the Delco-Remy 12-volt electrical 
system for passenger cars. Take for example, 
the 12-volt distributor. 


This cutaway view of a typical 1954 model 
shows some of the many highly effective 
features which enable Delco-Remy distribu- 
tors to exceed the ignition requirements of 
the latest high-compression, better-breath- 
ing passenger car engines. Note the taller, 
overhanging all-weather cap with wider in- 
sert spacing and sharply ribbed interior 











which handles today’s higher ignition volt- 
ages with minimum losses under the most 
adverse weather conditions . . . the new 
larger matching rotor with its built-in resistor 
for radio suppression . . . the new high-rate- 
of-break cam and high-speed breaker lever 

. the new long-reach twin bearings for 
more precise shaft control . . . the positive 
lubrication . . . the accurate drive gear made 
of durable cast alloy. 


But that’s not all! Note the remarkable 
performance of this distributor as shown by 
the curves . . . the generous road load 
advance which easily meets every timing 
need for maximum fuel economy .. . the 


AUTOMOTIVE, TRACTOR AND MARINE ELECTRICAL EQUIPMENT 
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Moke the Difference 


NEW 12-VOLT DISTRIBUTOR EXCEEDS THE IGNITION 


REQUIREMENTS OF TODAY’S STEPPED-UP 


i 
s 


AUTOMOTIVE 


full load advance which is exactly matched 
to engine requirements for maximum power 
at all speeds . . . the narrow limits of the 
vacuum advance which reflect the engineer- 
ing skill behind Delco-Remy’s fast-acting, 
highly accurate, spring-loaded center bear- 
ing breaker plate, and the husky new vacuum 
unit which actuates it. 


Distributor design for passenger car 12-volt 


electrical systems is only one of many typical 
illustrations of how Delco-Remy’s Progres- 
sive Engineering is always abreast-——and 
usually ahead——of developments in the auto- 
motive industry. When increased require- 
ments indicate the need for even more 
advanced automotive electrical equipment, 
you may be sure that Delco-Remy will be 
ready——and waiting! 


Delco-Remy 


DIVISION, GENERAL MOTORS CORPORATION, ANDERSON, INDIANA 


TRACTOR AND 
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PRESSURIZED BR 
RESERVOIR 


* RELIEF 
VALVE 


* 
CHECK 
_ HIGH VALVE 


PRESSURE 
FILTER PUMP 


* 


* 
ACTUATOR 


| } | f A i } ' ‘ } 
Typical hydraulic system with two subsystems in which type accumulators assure quick response and are thoroughly 


all starred units indicate top-quality accessories offered by tested for safe operation. They operate at temperatures up to 
Parker’s Engine Accessories Division. For example, our pision- 250°F. Accumulator sizes range from 10 to 400 cubic inches. 


Advanced manufacturing techniques save time. This 100% test and inspection of Parker accessories make , 
duplicating lathe turns close-tolerance outside diameters of sure you get what you order. Accumulator test provides 
accumulators in fraction of time required by standard lathes. air pressures up to 3000 psi, hydraulic up to 10,000 psi. 
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Why you should specify Parker accessories 
for aircraft-engine hydraulic systems 


“You get the benefits of experienced engineering, 
how-to-do-it knowledge, and faster service when 
you call in Parker for engine accessories,” re- 
ports R. F. Halen, Parker sales engineer. 

“Here is a typical hydraulic system with two 
subsystems,” he continues. “All of the starred 
units indicate accessories that are offered by 
Parker. If you designed a system like this, we 
could supply dependable, long-life accumulators, 
check valves, relief valves, servo valves, fuses, 
actuators, and filters. 

“For example, if you’ve had any experience 
with Parker cone check valves, you know they 
open quicker and deliver full line capacity with 
minimum pressure drop. They check absolutely 
tight under pressures up to 3000 psi. 

“Another example, the Parker fuse shuts off 
positively if flow exceeds the specified velocity. 
It’s designed for ambient temperatures from 
—65 to 400°F. This fuse is also self-compensating 
for changes in the viscosity of hydraulic fluids. 

“Parker has centralized all engine-accessory 
engineering and manufacturing into a single 


operating division. Here you'll find engineers 
working to design accessories that offer not only 
extra performance benefits but also cost savings. 
Because quality depends largely upon precision 
manufacturing, you'll also find we use the most 
advanced manufacturing techniques which 
require many special-purpose machines. Each 
product must pass rigid inspections and tests 
that we set up to make sure.the customer gets 
what he orders. 

“Having a specialized group of customers, we 
are able to gear these facilities to a faster, more 
streamlined way of doing business. 

“Whether you are interested in our many 
engine accessories for hydraulic systems, or 
for fuel or hot-air systems, why not call us in? 
We want the opportunity to discuss your require- 
ments and to explain what we have in the way of 
abilities and facilities to serve you.” 


ENGINE ACCESSORIES DIVISION 
The Parker Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohio 


Hydraulic and fluid 
system components 


THE PARKER APPLIANCE COMPANY 

Section 302-M (_ 
17325 Euclid Avenue Pid 
Cleveland 12, Ohio ys p 


CT Please send me your new 24-page booklet 


F oa 
' 
CC 1 OCs URSA ch Pas 


about all types of Parker engine accessories, Bulletin 1330B1. 


] O-ring catalog No. 5100. 
NAME 
COMPANY 


ADDRESS 


© 


Look at these other products: nozzle and butterfly valve 
represent accessories for engine fuel and hot-air systems. 
Parker O-rings are approved for a// military applications. 


CITY STATE__ 


@eeeeeoceeoeeeoeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
Send for new brochure. It’s a 24-page picture tour of 


Parker’s Engine Accessories Division, showing its prod- 
ucts, plus engineering, manufacturing, and test equipment. 
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i pune Fecthic Novthweat... 


GET everywhere else in the U. S. A.) 
oho. sell Mle on Be he 


more trucks are 
equipped with 
BENDIX-WESTINGHOUSE 


than with any other 


AIR BRAKES! 


The locality doesn’t seem to make any 
difference nor does the trucking operation. 
For whether it’s up in the Pacific Northwest 
or down on the Florida Gulf, hauling timber 
or tobacco, more trucks are equipped with 
Bendix-Westinghouse than with any other 
air brakes! The reason for this overwhelm- 
ing preference is simple—Bendix-Westing- 
house Air Brakes deliver more miles of 
satisfactory performance at lower cost than 
any other air brakes on the market. Why 
not keep it in mind next time you specify 
braking equipment? 








THE WORLD'S MOST TRIED AND TRUSTED 


AIR BRAKES 


~ S 


i le) eel lek a ed 
GENERAL OFFICES & FACTORY—ELYRIA, OHIO + BRANCHES—BERKELEY, CALIF., OKLAHOMA CITY, OKLA. 
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Do you use 

PRECISION 
GEARS 

? 

CLARK 

produces them 

... MOST TYPES, 
MOST SIZES 


An ideal answer to your problem?—Could be: F : =) ] i 
this unique one-piece forged heat-treated housing, 


produced in a variety of designs and sizes. t 0 Tt f | # al 3 be if | 


You'll find it’s “‘good business” to do business with Clark 


. a 


E 








“Clark Fork Trucks increased 
storage capacity one-third, cut | 


ry 
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Gar-unloading time by more than 50%" 


SAYS JOSEPH PABESE, PLANT SUPERINTENDENT, SALERNO-MEGOWEN BISCUIT CO, CHICAGO 


In this Salerno bakery, one of the 
world’s largest, you find four 
Clark electric fork trucks and 
three Clark Powrworker hand 
trucks—unloading and storing 
raw materials and handling pal- 
letized cartons ready for ship- 
ment. 

Practically all material re- 


boxes, sacks, pellet loaded on 


pallets manufactured by Salerno, 
and fiimmished by them to sup- 
pliers. The biisy Clarks take over 
at the receiving doorspand handle 
materials throughout the full pro. 
duction cycle. Benefits are sub- 
stantial: a 33% increase in storage 
capacity and car-unloading time 
cut by well over 50 per cent. 

“We are completely satisfied 
have three more on order,”’ says 
Mr. Palese. 


PRODUCTS OF CLARK —TRANSMISSIONS © AXLE HOUSINGS ¢ TRACTOR UNITS 


FORK TRUCKS and TOWING TRACTORS © ROSS CARRIERS 


© POWRWORKER 


HAND TRUCKS © POWER SHOVELS © ELECTRIC STEEL CASTINGS © GEARS 


ond FORGINGS ° 


FRONT and REAR AXLES for TRUCKS and BUSES 


These benefits cam Bb6 yours— 
simply call your }o¢al Clark 
dealer, listed in the Yellow Pages 
of your phone book: 4 goed man 
to help engineer a handling sys- 


tem to meet your needs: 


Industfial, Truck Division 


CLARK EQUIPMENT COMPANY 


BATTLE CREEK, MICHIGAN 


CLARK 


EQUIPMENT 
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PRODUCTION 


... by applying the PRECIS-O-NIZING 
capabilities of the Microhoning 


process to your work. 
Microhoning is the industrial process which simul- 
taneously gives you 


> stock removal 

>» geometric accuracy 

> size control 

> controlled surface finish. 


This functional, controlled-abrading process . 
combining quality with production speed . . . has been 
the answer to problems in the generation of thousands 
of cylindrical and flat surfaces of every size and kind 
of material. 

Micromatic equipment assures you of experienced 
engineering proficiency that has developed MICRO- 
HONING MACHINES— TOOLS— FIXTURES for 
every major engine manufacturer in the world. 


8100 SCHOOLCRAFT AVE., DETROIT 38, MICHIGAN 


MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE CORP, 1 MATIC HONE LT MICROMATIC HON 
MICRO-MOLD MPG. DIV. 614 Empire Bidg. 1535 Grande Vista Ave. aan : o* ” ss — pew. 
Boston Post Road 206 So. Main Street Los Angeles 23, California Brantford, Ont., Canada 231 So. Pendleton Ave 
Guilford, Connecticut Rockford, Illinois . 3 Pendleton, Indiana ; 


REPRESENTATIVES: Allied Northwest Machine Tool Corp., 103 S.W. Front Avenue, Portland 4, Oregon. ® Tidewater Supply Co., Charlotte 4, North Carolina, 


SUBSIDIARY: 
Micro-Precision Inc., 2205 Lee $f., Evanston, Illinois 
Hydraulic controls * Diesel fuel injection equipment 
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_ In Cars of every price 


When Libbey-Owens:Ford introduced safety glass, 
it was at first specified for windshields only. Before 
long, its use was common in all windows of all makes 
of cars, including the lowest priced . . . Today, with 
Fiber-Glass insulation used to some extent by cars 
a in every price class, further and fuller applications 

mr are being studied by all automobile manufacturers. 
a When the adoption of Fiber-Glass insulation for 
automobiles becomes universal, all cars will bring to 
their owners the best of all-around insulation 
against heat, cold and airborne sound. 

Our Detroit office will be glad to give you more 
transmitted tire whine, and air stream information as quality automotive insulation 
whistle ; 610 Fisher Building, ‘TRinity 5-0080. Or write: 

me Libbey-Owens’Ford Glass Company, Fiber’Glass 
Division, 644 Wayne Building, Toledo 3, Ohio. 





L-O-F Super-Fine Fiber-Glass insulates 
a car throughout against heat, cold and 
sound. Installed under the hood, it 
reduces high-frequency engine sounds, 





LIBBEY-OWENS-FORD GLASS COMPANY « FIBER-GLASS DIVISION + TOLEDO 3, OHIO 
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Among leading automotive manufacturers 


the swing’s to timing chain... 





Segmental bushings provide { ae 
automatic joint snugness « Automatic joint snugness 


2. Smoother operation 
Seger eee ses ote 3. Longer life 


SS 


yg: more and more new automobile engines are be- 
a ing designed for timing chain. And when it comes 

to timing chain—no other make can match Link-Belt’s 
After initial assembly in outstanding advantages. What’s more, the tremendous 
ae, Gon Eee Hen. facilities of the Link-Belt plant—the world’s largest chain 
plant—assure you a dependable source. Our engineers 


- will supply a test drive to your specifications. For full 
“ = ° . 
4 information, ask for Book 2065. eae 


Bow in bushing acts _* 
to keep a snug joint. i f N a oO. i f i T 
aan at A 


° TIMING CHAINS and SPROCKETS 





LINK-BELT COMPANY: 220 South Belmont Ave., Indianapolis 6, Ind. Offices in principal cities. 
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Protect Fine Engine Performance With... 


‘balanced cooling’ 


Too little or too much heat prevent an engine 
from giving peak performance. “Balanced cool- 
ing”’ protects and prolongs fine performance. For 
over 50 years, as specialists in radiator manu- 
facture, we have been providing efficient “‘bal- 


anced cooling” systems for car, truck, bus, tractor, 
stationary and diesel engines. This lifetime of 
experience assures you unparalleled engineering 
design and production skill, and the widest range 
of radiator sizes and capacities. 


LONG MANUFACTURING DIVISION, BORG-WARNER CORP. e DETROIT, MICH. and WINDSOR, ONT. 


cot 


MORSE UROL SMMC Mew laa ata ky 
MEM aa By 2 
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Here are some facts YOU should know 


about 


(Jigs 


ADVANCED TRUCK-BUS RIMS 

























| BOTH RH-5° AND R-5° FIRESTONE ADVANCED RIMS PROVIDE 
1 FULL-WIDTH 5° TAPERED SUPPORT UNDER BOTH TIRE BEADS 


This solid support prevents shifting or wobbling of 
the tire on the rim, stops bead chafing and avoids 
excess body strains. The tire body stays strong and 
serviceable much longer, resulting in greater tire 


: TYPE RH-5° Non-demountable 
mileage and more retreads than ever before. 


ees 02©@ee@ee2ee0se s 5° 
' EXTRA SAFE AND EASY TO OPERATE TYPE R-5° Demountable 
a Mounting or removing a tire from either an R-5° or RH-5° Firestone Advanced Rim 


is a safe, easy operation. When properly mounted, both of these rims offer positive 
assurance against ring blow-off. In case of a tire blow-out the full 5° tapered 
bead seats of these rims will hold the tire beads safely in place, allowing the 
driver to pull to a safe stop. 


eeeoeoeveeeee 
3 DESIGNED WITH WIDE RIM BASE PLUS FULL 5° TAPERED BEAD SEATS 


Firestone Advanced Rims not only have the 70% rim-to-tire ratio found in many 
other rims, but also full 5° tapered bead seats that assure longer tire life. 


meeenseeeee © 
4 S FEATURE EVERY LATEST ADVANCEMENT IN RIM ENGINEERING 


Firestone Steel Products Company has been manufacturing rims for 44 years — 
longer than any other company — and is the largest truck rim manufacturer in 
the world. ' 


@ Here’s another important fact — fleet 
owners insist upon Firestone Advanced 
Rims because they know they definitely 
reduce operating costs. For further in- 
formation on how Firestone Rims will 
keep the man who pays the bills sold 
on your vehicles, write to Firestone 
Steel Products Company, P.O. Box 
2639, Akron 1, Ohio. 







Copyright 1954, Firestone Steel Products Co. 


TC Va 


AKRON, OHIO igre 


TYPE R-5S 
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“U.S.” brings its 
research lab 
right into your office — 


Without moving from your chair, you can sum- 
mon United States Rubber Company engineers 
from their office in the New Center Bldg., De- 
troit. These experts are your direct link with 
the “U.S.” plant at Fort Wayne, housing the 
great research laboratory for the automotive 
industry. 

At Fort Wayne, “U.S.” makes engineered 
rubber and plastic parts, rubber-bonded-to- 
metal parts. In the laboratory, physicists, metal- 
lurgists, chemists and design engineers are 
constantly probing and testing, seeking new 
developments that will improve your product. 
Backed by stockpiles of research data, fur- 
nished with the most modern equipment, these 
“U.S.” engineers will tackle any problem you 
care to give them. For full information, phone 
Trinity 4-3500 and ask for Mechanical Goods 
Division, or write to address below. 


“U.S.”’ Research perfects it 
“U.S.” Production builds it 


UNITED STATES RUBBER COMPANY 


Automotive Sales, Mechanical Goods Division, New Center Bldg., Detroit 2, Michigan 
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Take advantage of the outstanding and complete 
Pesco facilities for engineering, testing, and volume 
production of a pump to fit your specific installation. 

PESCO ENGINEERING, with 20 years of experience 
and ‘*know-how"’ in pump design and application will 
provide you with the one best component for your 
requirements. 

PESCO RESEARCH AND DEVELOPMENT TESTING 
will insure your component of ‘‘performance-proved"’ 
efficiency and long operating life. 

PESCO PRODUCTION builds into each unit uniform 
high precision and quality, assuring maximum per- 
formance and dependability. 

If you need pumps, motors, or accessory units for 
fuel, hydraulic, or air applications, contact Pesco. All 
the advantages of Pesco experience, engineering, 
and production are at your service. Simply call or 
write the Home Office, Bedford, Ohio. 
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BORG-WARNER 


24700 NORTH MILES ROAD ° 


~ 






Model #1P-582 ae Hydraulic 


Pesco 
Pump with 0.375 cubic displacement, 2 
@ 1500 psig and 1500 rpm. Weight 5.65 Ibs. 


YOU CAN RELY ON 


PESCO PUMPS 


FOR THESE ADVANTAGES 


DEPENDABLE PERFORMANCE 


e 
LESS INSTALLATION SPACE 
REQUIRED 


* 
LOWEST LIFETIME COST 


Call or write the Home Office, Bedford, Ohio 
for full information on these outstanding Pesco 


products. 
HYDRAULIC PUMPS e AIR PUMPS 
FUEL PUMPS @ HYDRAULIC MOTORS 


ELECTRIC MOTORS 


POWER PACKAGES 


CORPORATION 


BEDFORD, OHIO 
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By utilizing exhaust gases, the Turbo Compound airplane 
engine develops 20 percent more power—and consumes far 
less fuel than conventional reciprocating engines. Proved 
by approximately 1,000,000 hours of flight time, this engine 
has been specified by 24 leading foreign and domestic 
airlines. R/M’s contributions are the discs, plates, retainers 
and spacers used in the supercharger clutch. These very 

vital sintered metal parts typify R/M’s ability to produce 
dependable products for highly specialized applications. 


Se 


= 
bas 


— 
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THE TRADE-MARK THAT SPELLS PROGRESS 
IN FRICTION MATERIAL DEVELOPMENT! 





When specialized applications call for friction 
material parts, Raybestos-Manhattan usu- 
ally gets a call. For R/M is extremely well 
fitted to develop and make such parts by 
virtue of its engineering experience, its re- 
search and production facilities. 


If you have a problem that involves fric- 
tion materials, take advantage of the fact 
that R/M is constantly working with count- 
less combinations of different types of friction 
materials... woven and molded asbestos, 
semi-metallic materials, and sintered metal. 
That R/M works in all of these fields is your 
assurance of unbiased advice. 





Whatever your friction material problem, 


you will find your R/M representative help- R/M’s complete line of friction materials 
ful. Remember, he represents the world’s includes woven and molded asbestos parts in 

abt 4 the form of blocks, segments, discs, cones, 
largest maker of friction materials. collars, and many special shapes. 


Write for your copy of the R/M Engineering Bulletin. It describes and illustrates many 
R/M friction materials for aviation, agriculture, the automobile industry and others 


WORERD ELS TT 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: 6010 Northwest Highway, Chicago 31, Ill. 


Detroit 2 Cleveland 14 Los Angeles 58 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 
Crawfordsville, Ind. Neenah, Wis. Canadian Raybestos Co. Ltd., Peterborough, Ont. 


RAYBESTOS-MANHATTAN, INC., Brake Linings +* Brake Blocks »* Clutch Facings + Fan Belts 
Radiator Hose * Industrial Rubber, Engineered Plastic, and Sintered Metal Products »* Rubber Covered 
Equipment « Asbestos Textiles * Packings »* Abrasive and Diamond Wheels + Bowling Balls 
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heart 


engine... 


engine performance 
“on the job’ depends 
on its GOVERNOR 


PLE covernors 


offer you completely dependable governing 


plus all the advantages of Pierce's 40 years 
experience in solving design and engineering 
problems. 
Pierce low-cost centrifugal governors are 
available for gas, gasoline or diesel engines 
. from small generator sets to monster 
power units. Send full details and specifica- 


tions on your problem. 


the PIERCE 
GOVERNOR COMPANY 


INCORPORATED 


1604 OHIO AVENUE 
ANDERSON, INDIANA 
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Waldes Truarc Ring Saves ‘2.84 Per Unit, 


Cuts Labor-Time and Materials in Hydraulic Packing Unit 


OLD STYLE stuffing box required skilled worker to install packing 
rings one at a time, then adjust packing glands by trial and error. 
Disassembly was equally difficult, time-consuming and costly. 


Hydraulic Accessories Company of 
Van Dyke, Michigan, uses a single 
Waldes Truarc Inverted Ring (in- 
ternal series 5008) to hold Mono- 
pak Cartridge in cylinder head. 

New design eliminates costly ma- 
chining and saves 2% Ibs. of mate- 
rial. Re-design with Waldes Truarc 
Retaining Ring reduces stuffing 
box diameter from 312” to 2%”, 
and reduces length from 57%” to 
4%”, Allows savings in assembly, 
adjusting and testing. 


For precision internal grooving and undercutting .. . 


SEND FOR NEW CATALOG & 





_/ WALDES 


=, TRUARC 


REG. U.S. PAT. OFF. 


NEW DESIGN USING WALDES TRUARC RING 





PERMITTED THESE SAVINGS PER UNIT 


MACHINE TIME SAVED: 





Chucking, facing and boring Owe 
Drilling and tapping 3 holes 18 
Drilling and counterboring 3holes . .12 
Assembling, adjusting, testing . -90 
MATERIAL SAVED: 
1% Ibs. cast iron .30 
% |b. bronze -23 
3 studs 36 
3 nuts .03 
TOTAL $2.84 
i cpnencpesieinesipiebesseailthnemepeitennieaniieg 


RETAINING RINGS 


WALDES KOHINOOR, INC., 


LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.362.947, 2.362.946: 2.416 O52, 2.420 921: 2.426.341; 2.439.765: 2.441.646. 2.455.165 
2.463.380, 2.483.363. 2.467.602. 2.467.603. 2.491.306. 2.509.081 AND OTHER PATENTS PENDING 
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NEW Monopak Cartridge is smaller, lighter, streamlined and in- 
stalled with one Truarc Retaining Ring. Disassembly and reas- 
sembly with new cartridge takes unskilled worker just 1 minute. 


Waldes Truarc Retaining Rings 
are precision-engineered ... quick 
and easy to assemble and dis- 
assemble. Always circular to give 
a never-failing grip. They can be 
used over and over again. There’s 
a Waldes Truarc Ring to answer 
every fastening problem. 

Find out what Waldes Truarc 
Retaining Rings can do for you. 
Send your blueprints to Waldes 
Truarc engineers for individual at- 


tention, without obligation. 
See the Waldes Truare exhibit at A.S.T.E 


Vialdes Truarc Grooving Tool. Show. Apr. 25-30. Booth No. 424, 


catalog. 


Title....... 


Company 


City 


i iittiassineinentinsiniinati 


Business Address 


Precision Hall 


Please send me the new Waldes Truarc Retaining Ring 


SA 04¢€ 
(Please print) 





END VIBRATION AND LEAKAGE. Titefiex® metal hose, used as fill 
and drain lines of SEC Synthetic Cleaning Units, kills vibration and prevents 
solvent leakage at fittings. Tough, wear-and-corrosion-resistant Titeflex is 
just as effective in handling steam, oil, lubricants, fuels, gases, brine, acids, 
compressed air or oxygen. Design and construction of Titeflex assure trouble- 
free performance. Excellent for projects involving extreme configurations. 


Bor At 


CONDUCT STEAM SAFELY. Pictes for Carver Laboratory Press corry 
steam up to 200 psi (nearly 400°F.) for heating—water for cooling. The 
connections are flexible, pressure-safe Titeflex. Braiding gives extra strength. 
Added problems of vibration, pulsation, continuous movement, corro- 
sion or abrasion make Titeflex invaluable in scores of other applications. 


CONTROL CRITICAL PRESSURES. How would you connect 280 cyl- 
inders of fire-e xtinguishing carbon dioxide at 850 psi to line? Walter Kidde 
& Company licked this problem with Titeflex flexible metal hose which met 
all insurance standards and withstood rigid application requirements. Titefiex 
also conveys hundreds of different fluids under as many different tempera- 
ture and pressure conditions. Resists corrosion, vibration, physical abuse. 


FIGHT FATIGUE AND WEAR. Titefiex metal hose eliminated main- 
tenance on air control lines of Unit Mobile Cranes. All-metal construction, 
with braiding woven directly upon the hose, provides great strength and 
resistance to vibration, corrosion, wear and abuse. Flexibility of Titeflex 
permits simplified assembly even where space configurations are problems. 


THE USES FOR TITEFLEX® seamed flexible metal hose and Uniflex seamless flexible metal hose are 


limited only by engineering ingenuity. And Titeflex design engineers—working with customers 


—develop new applications daily. Somewhere in your plant or on your products Titeflex can 


improve operation and maintenance—or simplify a design problem. Our new 48-page Metal 


Hose Catalog No. 200 shows you how and why. To get your free copy, simply mail the coupon. 


, ¥ Check products you are interested in. 


a, 
c—) SEAMED AND | IGNITION HARNESS 


L_ SEAMLESS METAL HOSE PRECISION BELLOWS 


— WIRING = — 
! SYSTEMS 


— RIGID AND FLEXIBLE 
! WAVE GUIDES 


—) ELECTRICAL 
\_! CONNECTORS 


ae 


(] IGNITION SHIELDING 


WG rc | hel 


TITEFLEX, INC. 
516 Frelinghuysen Ave 
Newark 5, NJ 


Please send me without cost 
information about the products 
checked at the left 


NAME 

TITLE 

FIRM 

ADDRESS 

CITY ZONE STATE 
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PISTON RINGS 


- 

















ye 


Since 1910, McQuay-Norris 
has played a leading role in 
the piston ring field. This background 
of more than 43 years experience is 
available to manufacturers who require engineering 


and production skills of the highest standard. 


MCQUAY-NORRIS MFG. CO. « ST. LOUIS 10, MO. 
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ALCOA 


imagineering 


and a metal that thrives on work 
produced a truck wheel 
that is lighter...yet stronger 


Alcoa® Forged Aluminum Disc Wheel—the first of its kind 


in the world—was conceived in the probing mind of an 
Alcoa development engineer. Development Division specialists 
were called in; test blanks were cut; temporary dies sunk; 
even a special wheel testing machine was designed and built— 
and all work was done by Alcoa people! 
Today there are more than 65,000 of these lightweight, work- 
hungry wheels on American roads—doing a heavyweight’s job. 
The wheel tester (above) and other equipment in Alcoa’s 
laboratories are a part of an extensive program devoted to research, 
development and testing »f products for the automotive industry. 
These facilities, and the services of specialists familiar with 
automotive problems, are available to you. Just call your local 
Alcoa sales office—listed under “‘Aluminum’”’ in the classified 
section of your phone book—or write: ALUMINUM COMPANY 
OF AMERICA, 1844-D Alcoa Building, Pittsburgh 19, Pa. 


e ALCOA ON TV brings the world to your armchair with “SEE IT NOW” 
featuring Edward R. Murrow, Tuesday evenings on most CBS-TV stations. 


[ALCOA] 


ALCOA © 


ALUAINU 


ALUMINUM COMPANY OF AMERICA 
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Let Us Help Design SALES 
Advantages Into YOUR Product 


S sales competition increases, it wil 

find out how a MECHANICS field engineer can 
help you. He is backed by a large department of en- 
gineers who gained their extensive experience through 
research and analysis covering thousands of universal 
joint applications. When they concentrate on a joint 
problem, they are bound to come up with cost cutting, 
weight reducing, space saving, assembly speeding, down- 
time shortening and other sales making suggestions. 
Seldom is a joint problem peculiar to any one company. 
Other manufacturers have been up against it — and 
MECHANICS helped solve it. If your company has a 
joint problem, why not use 16 approaches to its solution? 
A phone call or a letter will bring you help from the 
MECHANICS engineering department. Or, send for 
the free engineering kit, shown at the right. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner @ 2022 Harrison Avenue, Rockford, Illinois 


MECHANICS 


SLL a 


UNIVERSAL JOINTS 


Road Machinery «+ 


For Curs + Trucks + Tractors « Farm implements + 


Aircraft - Tanks + 
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Busses and Industrial Equipment 









THIS ENVELOPE CONTAINS 






Full Scale and Half Scale 
Line DRAWINGS of 







MECHANICS 


UNIVERSAL JOINTS 














Pondoon 


for 






INDUSTRIAL 
Applcetonse 








TO HELP YOU MAKE OVICE, 
EASY and ACCURATE TRACINOS: 
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S27 
Unotlir ROCHESTER PRODUCTS 


GM teibing sromernns 


Fast « Accurate *.Low Cost 


SEND FOR 


fos ‘ . BROCHURE 
FROM the initial long-length coil of GM Steel Tubing to the final 
intricately formed product, complete with fittings and flared ends, the S 
manufacture of Rochester Products automotive fuel lines is virtually Entitled “Better Products for 
automatic. Ingeniously designed machines assure better, Greater Progress... ,” this new, 
t duce ff s h ¥ ae ' illustrated, fact-packed brochure 
faster production .. . effect savings that are passed on to the buyer! tells how GM Steel Tubing can 


“ : >: help solve design, production 
Rochester Products “know-how” is one reason why more and and cost problems. Send for your 


more automotive manufacturers are using GM Steel Tubing free copy today. 
for gasoline, oil, brake and vacuum lines . . . for hydraulic window 
and seat control lines. . . for push rods, gear shift rods, SEE SWEET'S 


proDUCT =; 
accelerator connector shafts, etc. Why not you? DESIGN FILE = \ 
3 


ROCHESTER PRODUCTS oivision oF GENERAL MOTORS 
ROCHESTER, N. Y., U.S.A. 


ALSO MANUFACTURERS OF ROCHESTER CARBURETORS AND ROCHESTER CIGAR LIGHTERS 


STEEL TUBING 
= 
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bs i a 
Strong opinion . . . mighty strong . .'. is that which comes 
he 
from a great majority and says: s 
We believe in you... in what you have done .. . in what 


you are doing. We prefer your products and your principles. 


Spicer has concentrated on the invention, development and 
perfection of power transmission units-for 50 years. Today, the 
use of Spicer equipment for efficient application of horsepower 
Mane ela: Mel iter every type of automotive vehicle. Ten 
great and modern plants are\e yout 4 equipped to 


serve the industry's needs: 











THIS Is THE AUBURN CLUTCH DIVISION 
AT AUBURN, INDIANA 


Thousands of Spicer Brown-Lipe and 
Auburn Clutches are produced daily 
in the Auburn Clutch plant, for use 
in many popular automobiles, trucks, 
buses, tractors, and industrial 
applications. 





Millions of Auburn Clutches in Active Daily Service 


Auburn Clutches have been approved and accepted as original equipment 
since 1937. They are manufactured in a new, modern plant, fully staffed and 
equipped with the most modern tools and systems for an annual capacity of 
over a million complete clutch assemblies. 


Major features include: 
25% Less Weight ° 30% Fewer Parts 
Runs Cooler * Longer Pressure Spring Life 
Torsional Vibration Damper * Patented Flexible Center 


Patented Cushion Eliminates Chatter 
New Positive Pressure Plate Return * Wide Range of Sizes 





The Brown-Lipe Clutch Offers Outstanding Performance 
for Heavy-Duty Trucks and Buses 


Features include: 


INSULATED SPRINGS. Not in contact with pressure plate; heat from plate 
cannot destroy their temper. 

UNIFORM OVERALL PRESSURE. Through 360° of pressure plate. 

SIMPLE SCREW THREAD ADJUSTMENT. Permits quick, easy adjustment. 

SMOOTH. Flexibility of levers results in smooth pick-up. 

NO CHATTER. Assures longer life. 

LOW PEDAL PRESSURE. Remains essentially constant throughout clutch life. 

FEWER PARTS. Greater efficiency with less upkeep. 

ECONOMICAL. Low maintenance cost. Long-life performance. 


SPICER MANUFACTURING DIVISION 


of Dana Corporation ° Toledo 1, Ohio 











50 YEARS OF 


Spicer . 


ENGINEERING 








TRANSMISSIONS « UNIVERSAL JOINTS « PROPELLER SHAFTS «© BROWN- 
UPE AND AUBURN CLUTCHES «+ FORGINGS «+ AXLES « STAMPINGS « 
SPICER BROWN-LIPE GEAR BOXES + PARISH FRAMES * TORQUE CONVERTERS 
* POWER TAKE-OFFS «© POWER TAKE-OFF JOINTS «+ RAIL CAR DRIVES « 
RAILWAY GENERATOR DRIVES «+ AIRCRAFT GEARS + WELDED TUBING 





MANUFACTURING 






























When you’re considering electrical cable and wiring assemblies, the 
first requirement is uniform high quality. But, above and beyond 
quality, consider also certain intangibles—such plus advantages 
as experienced engineering counsel and assured delivery in any 
quantity you need. Often it is these intangibles that help you keep 
your production lines going. 


Comidor Packard, os a souree 


Product quality? The wide choice of Packard, by America’s fore- 
most manufacturers of automotive vehicles, aircraft and appliances, 
is your answer. 





Capacity and delivery? Packard is equipped to produce more than 
7,000,000 feet of finished. cable, and 800,000 wiring assemblies, 
daily . . . and to maintain delivery schedules unfailingly. 


Engineering service? A large staff of Packard engineers is ready to 
serve you at any time, at any place. Call on them—the earlier, the 
better, preferably while your new product or model is still on the 
drafting board. Our engineering counsel has often effected important 
savings in assembly costs. 


SB R 


Packard Electric Division * General Motors Corporation * Warren, Ohio 





AUTOMOTIVE, AVIATION AND APPLIANCE WIRING 
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Auto-Lite is world famous for 
long life. performance and economy 


Around the world, more than 400 products of Auto-Lite are 
used day and night in cars, trucks, planes, boats and industry . . . 
convincing proof of the outstanding quality made possible by 
Auto-Lite advanced engineering and precision manufacturing. So 
to get the best in long life, in power and performance and in economy, 


it pays to insist on world famous Auto-Lite products. 


ior / 
Offi Vs VA BATTERIES « BUMPERS » FUEL PUMPS « HORNS « GENERATORS « LIGHTING UNITS 
— LL. UMMM G SPEEDOMETERS « SPEEDOMETER CABLE « SWITCHES « STARTING MOTORS 
- INSTRUMENTS & GAUGES « IGNITION UNITS « MOULDED PLASTICS 
WINDSHIELD WIPERS « WINDOW LIFTS « SEAT MOVING MECHANISMS « HUB CAPS 
WIRE & CABLE « SPARK PLUGS « METAL FABRICATED ASSEMBLIES » GRAY 


IRON CASTINGS « ZINC & ALUMINUM BASE DIE CASTINGS 


THE ELECTRIC AUTO-LITE COMPANY TOLEDO 1, OHIO 
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“DETROIT” 


Universal Joints... 















... Carry the Load for 
Numerous Types of Vehicles 


“DETROIT” Universal Joints have an enviable service record 
in practically every field of power transmission—cars, trucks, 
tractors, military vehicles, railroad equipment, mine locomotives, 


power take-offs and other applications. They must be dependable. 


DETROIT ».—-« 


UNIVERSAL JOINTS 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





Sealing 
News & Tips 













80,000 series external 
expansion leather seals 


National 80,000 
series spring- 
tensioned leather 
seals are designed 
for applications 
where the shaft 
remains stationary, the bore rotates, 
and the centrifugal force would im- 
pair operation of a shaft-type seal. 
Use of this external design in such 
cases often simplifies machinery de- 
sign and facilitates assembly. 



































Modified standard-design 
seals with press-fit flange 


Where the bore is 
not directly over the 
shaft section to be 
sealed, an off-set 
flange case may be 
specified. Illustrated 
is a conventional Na- 
tional 50,000 leather 
Figure 1. Spinner shaft assembly, Westinghouse Laundromat spring-tensioned seal with a flange 
. ¥ ‘ press-fitting into the housing bore. 
50,000 series leather seals are recom- 

Sealing two-speed vertical spinner shaft  s20cosssesteuner scat srcrecom 
: where seals may run semi-starved 


on Westinghouse Laundromat Soanommcanensoaes 


National O-Ring Catalog 







. 
























In the Westinghouse Laundromat, sure tion. Primarily a lint and dirt excluder, 

and permanent sealing is essential on a this lip runs without lubrication yet National, a world 

1.187” stainless steel spinner shaft that must not squeak when operated “dry.” leader in oil seals, 

rotates at 500 R.P.M. during extraction Both lips as well as the synthetic rub- offers a complete 

and 50 R.P.M. during wash. Duty is in- ber O.D. covering are bonded to a steel line of standard 

termittent, temperatures reach 180°F, inner case. The steel member provides size commercial 

sealing lips are in contact with deter- rigidity which eliminates troublesome grade O-Rings. 

gent-laden or soapy water as well as “fold-over” during installation and helps See the nearest 

calcium-base grease, and required life the seal remain permanently in position. National Applica- 

expectancy is 4,000 hours (20 years of National Syntech Oil Seals, as well tions Engineer or 

normal service). as National leather Oil Seals, are avail- write direct to factory for catalog. 
Westinghouse obtains the proper able in over 2,500 types and sizes. 

sealing by using a specially modified Where these seals do not precisely an- “Let Your Decision be Based on Precision” 

National 320,000 series Oil Seal with swer sealing requirements, modified or 

two sealing lips of National Syntech* special seals can be NALS CNA 





synthetic rubber. designed. Your near- 
















The main sealing lip, accurately est National Applica- Oll & GREASE SEALS 
spring-tensioned for maximum efficien- tions Engineer has 0-RINGS . SHIMS 
cy, serves to exclude water from the complete details; ask 
bearing assembly as well as retaining him for assistance NATIONAL MOTOR BEARING CO., INC. 
: é' es : : —_— General Offices: |'edwood City, California 
bearing lubricant. The auxiliary .ip is next time you specify Figure 2. Nationa! Plants: Redwood ‘Zity, Calif.; Downey (Los 
: . “ P . y ifi . - ’ 3 
springless, with an elongated “flex” sec- oil seals. Srueh On Sent Angeles County), Calif.; Van Wert, Ohio 
*T.M. Reg. 2490 














CALL IN A NATIONAL APPLICATIONS ENGINEER 









CHICAGO, ILL. . «+ « Room 4113 Field Building, FRanklin 2-2847 Downey (Los Angeles Co.), CALIF. . 11634 Patten Rd., TOpaz 2-8166 

CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., YEllowstone 2-2720 MILWAUKEE, Wis. . . 647 West Virginia Street, BRoadway 1-3234 

DALLAS, TEXAS . . . 30% 2 Highland Park Village, JUstin 8-8453 NEWARK,N.J. . Suite 814, 1180 Raymond Blvd., Mitchell 2-7586 

DerTroiT, MicH. .. . . « 726 Lothrop Avenue, TRinity 1-6363 Repwoop City, CALIF. . . Broadway and National, EMerson 6-3861 L. 
WICHITA, KANSAS » « »« « §19 South Broadway, Wichita 2-6971 
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the newest automobile fabrics from 
one of America’s foremost resources 


Smart styling . . . luxurious coloring . . . durable 
construction— Mooresville fabrics have the distinc- 
tive good looks and dependable performance of 
today’s modern cars. No wonder, because 


... from fiber to fabric, Mooresville takes a design 
creation through every quality controlled step—the 
selection and spinning of yarns, their blending, 
weaving and finishing into novel and intriguing 


FROM FIBER TO FABRIC decorative materials. 


Beautiful fabrics and the vast facilities of a leading 
textile mill are not enough to inspire complete 
confidence. Mooresville Mills has a proven reputation 
for respecting and protecting confidential information 


iI # ¢) R 3 5 V l L L 3 At | L L s) and for delivering during crucial production periods. 


MOORESVILLE, N.C. Therein lie the greatest strengths as a resource for 


you and for us. 


Presented By 


NATIONAL AUTOMOTIVE FIBRES, INC. 


DETROIT DIVISION + 19925 HOOVER AVE. + DETROIT 5, MICHIGAN 


Subsidiary: Canadian Automofive Trim, Lid. 
Windsor and Ajax, Ontario, Canade 


PLANTS: 
DETROIT, MICH. « OAKLAND, CAL. + LOS ANGELES, CAL. « LITTLE FALLS, N.Y. « COHOES, N.Y. « TRENTON, N.J. «+ FINDLAY, OHIO + SALEM, ORE. « ORANGE, CAL. 
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jarburetor Value as though 
"you were Buying 


: 


_ father than Building the Car! 


Put yourself in your customer’s shoes. Lasting performance 
is vital to him—and it’s certain to effect the selection of his 
next car. It is only logical then, to specify components that 
will insure that characteristic in the engines you build. In 
carburetors, Stromberg is unique in this respect, for it is a 
proven fact that Stromberg* Carburetors last longer. Take 
the long-range view of carburetor value and you will agree, 


it’s good business to specify Stromberg Carburetors. 
*REG. U. S. PAT. OFF. 


ECLIPSE MACHINE DIVISION OF Be Ai 
¢ Standard Equipment Sales: Elmira, N. Y. C/I WX 
* Service Sales: South Bend, Ind. AVIATION CORPORATION 
Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


Bendix* Electric Fuel Pump 


ws 


dix* Folo-Thru Starter Drive 


= 


t tg* Carburetor 


-y, 












DuPont operator at the control 
panel of the JET ROOM in the 
Petroleum Laboratory at Deep- 
woter, New Jersey. 







DuPont Petroleum Laboratory 


acquires new JEL! fuel research facilities 






























With the jet age advancing at a fast the most pressing problems. . 


pace, refiners and engine designers (1) carbon deposition, (2) nozzle 
are being faced with new and trou- clogging and (3) smoke. 
blesome problems involving the This work on jet fuel additives is 
combustion characteristics of jet part of a continuing, and extensive, 
fuels. research program at the Petroleum 
To help in the solution of these Laboratory and other associated Du 
i problems, the DuPont Petroleum Pont laboratories. As data are col- 
: Laboratory has recently added jet lected and evaluated, they will be 
research equipment as part of its made available to the petroleum, 
program for investigating jet com- aviation and automotive industries. 


bustion. The effect of various addi- 
tives for improving the performance 
of jet fuels is currently being studied 
and work is progressing on three of 





Domes from the combustion cham- ~ MEG y. 5, pat.ort 

ber of a 2” jet burner contrast the Better Things for Better Living 
effect of an experimental additive in th h Chemist 
reducing carbon formation. In both ere; SS Sey 
cases JP-4 referee fuel was used. 


Petroleum Chemicals 


( NEW YORK, N. Y.—1270 Ave. of the Americas Phone COlumbus 5-3620 
E. |. DU PONT DE NEMOURS & COMPANY (INC.) Regional CHICAGO, ILL.—8 So. Michigan Blvd Phone RAndolph 6-8630 
: . < TULSA, OKLA.—1811 So. Baltimore Avenue Phone Tulsa 5-5578 

t Petroleum Chemicals Division * Wilmington 98, Delaware Offices: | HOUSTON, TEXAS—705 Bank of Commerce Bidg. Phone PReston 2857 
LOS ANGELES, CALIF.—612 So. Flower St Phone MAdison 1691 


IN CANADA: Canadian Industries Limited—Toronto, Ont.—Montreal, Que.—Calgary, Alta 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539-—Wilmington 98, Del 
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Bundyweld starts as 
ao single strip of 
copper -coated steel. 
Then it’s... 


156 


Today’s sharp swing toward higher horsepower overhead-type engines for passenger cars has 
resulted in a steadily growing demand for push rods of Bundyweld, long proved in truck 
and automobile engines. Let us show you how we can help with your push-rod problem. 


BUNDYWELD 


continuously rolled 
twice around later 
ally into a tube of 
uniform thickness, and 


How Bundyweld 
push rods help 
improve performance of 
overhead-type engines 


1S BETTER TUBING 


passed through a fur- 
nace. Copper coating 
fuses with steel. 
Result... 


Bundyweld, double- 
walled and brazed 
through 360° of 
wall contact. 


TO %" O.D. 


< 


NOTE the exclusive 
Bundy -developed 
beveled edges, which 
afford asmoothier joint, 
absence of bead and 
less chanco for any 
leakage. 


SIZES UP 


tener in - 
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Bonerama 


in atc ll 


function of entire valve train. Bundyweld fabricates more easily than the material it replaces; 


? Tough, lightweight push rods of hardened Bundyweld reduce cam load; increase efficient 


results in more uniform, better finished parts. End inserts are easily spot welded to tubing. 


Long used in many passenger-car 
and truck engines, lightweight push 
rods of Bundyweld have helped de- 
sign engineers produce more powerful 
overhead-type engines. 


These tough push rods reduce load 
on cam, and, of course, the entire 
valve train follows the cam more 
closely. The design engineer is thus 
able to produce a more efficient, more 
powerful overhead engine, in keeping 
with today’s constantly growing trend. 


The tubing: Bundyweld is the only 
tubing double-walled from a single 
metal strip, with patented beveled 
edges. It’s SAE 1010 steel, copper- 
bonded throughout 360° of wall con- 


BUNDY TUBING COMPANY s+ 


tact into a strong, lightweight, beadless 
tubing. Wall thickness and concen- 
tricity are uniform, accurate. Ultimate 
tensile strength, yield strength, and 
fatigue limit are exceptionally high. 


Engineering help: If you’d like help 
in determining how to apply Bundy- 
weld toward solving your push rod 
problems, why not talk things over 
with one of our experienced automo- 
tive tubing engineers? You'll find 
them a prime source of sound infor- 
mation and ideas — not only on push 
rods but on all other automotive tub- 
ing applications. 

Production: We're already turning out 
quantities of tubing for automotive 


push rods. And, naturally, we're 
ready to give you the same high-vol- 
ume, low-cost service we're giving 
others. We'll ship Bundyweld — cold 
drawn to proper hardness, held to 
specified low camber tolerances—right 
on schedule. 


Let us show you what we’ve done — 
and what we can do for you — with 
push rods of Bundyweld Tubing. Per- 
haps you'd like to check into Bundy- 
weld for your gasoline, oil, hydraulic 
window or brake lines, too. For de- 
tails, write Bundy Tubing Company, 
world’s largest producer of small- 
diameter tubing. 


DETROIT 14, MICHIGAN 


BUNDYWELD TUBING, 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Bridgeport, Conn.: Korhumel Steel & Aluminum Co., 117 E. Washington St. © 
Chattanooga 


Cambridge 42, Mass.: Austin-Hastings Co., Inc. 226 

Binney St. @ 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. @ Chicago 32, Ill: Lapham-Hickey Co., 3333 W. 47th Place @ Elizabeth, New Jersey: 

A. B. Murray Co.,, Inc., Post Office Box 476 4 40@ =~ Los Angeles 58, Calif.: Tubesales, 5400 Alcoa Ave. © Philadelphia 3, Penn: Rutan & Co.,1717 Sansom St. © San Francisco 10, 

Calif: Pacific Metals Co., Ltd. 3100 19th St. © Seattle 4, Wash: Eagle Metals Co., 4755 First Ave, South © Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd. 181 Fleet St. East. 
Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 
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You'll be in good company 
when you, too, use 


TORRINGTON NEEDLE BEARINGS 


When you build the high capacity and long 
Pat ainda service life of Torrington Needle Bearings 
re into your products, you will join the manufac- 
turers whose trade-marks are reproduced 
here—and thousands more—who use Needle 
Bearings. 
Our Engineering Department will be glad to 
help you determine how Needle Bearings can 
be used to advantage in your products. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


es and Distributors in Principal Citics of United States and Canada 
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KARL LIE BERKNECHT, Inc. 
es {Acce «pied Stanaaed 2 
CEO SQLING 
bei TUAKEN DETROIT AXLE 


[ELECTRIC] 
MECHANICS UNIV. JOINT DIV. BORG-WARNER 
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The first American- 
made slide rule was a 
K&E, and generations have 
known these rules for their 
precision, readability and 
velvet-smooth operation. 










After you’ve once used 

a K&E MOTORASER,T 
you’d no more go back to 
hand erasing than you'd 
take to drawing with your 
gloves on. 









tTrade Mark 
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The Paragon Drafting Machine 
operates on the basic parallelo- 
gram principle. Three drums of 
precisely equal diameter are 
fitted with non-slipping bands. 
Top drum is fixed so that it can- 
not turn. Wherever you move the 
Paragon over the entire working 
area, you can draw precisely 
parallel lines: horizontal, verti- 
cal, or at any angle. 


ls. 


The Paragon is controlled entire- 
ly with your left hand, leaving 
your right hand free to draw. A 
slight pressure on the control 
ring gives you any common angle 
and its complement. All lines are 
drawn to exact length as you go, 
with no “tails” to erase later. 
When you're not using your Par- 
agon, you simply park it out of 
the way on the anchor step. 


Open-center arm construction, 
with no rigid center member, 
makes it practically impossible 
to disturb band length and fac- 
tory-set tension. Even when the 
arms are twisted somewhat, as 
they must be when the head is 
lifted off the board, the dimen- 
sions of the rigid tubes and as- 
sembly remain unchanged. Scales 
continue to make exactly paral- 
lel lines straight out to the end. 


/¢ CUTE COSTS foo 


The Paragon eliminates hundreds of waste motions that the drafts- 
man would have to make with hand equipment. It stays true and 
easy to operate throughout its entire life. It pays for itself in a 
matter of weeks, continues to cut costs over the years! 


That’s Why We Say... 


IT’S QUICKER, EASIER, NEATER, 
WITH A PARAGON! 


KEUFFEL & ESSER CO. 


Est. 1867 


NEW YORK, N. Y. HOBOKEN, N. J. 


CHICAGO « ST. LOUIS + DETROIT » SAN FRANCISCO * LOS ANGELES » MONTREAL 
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JOHNSON AUTOMOTIVE 

BEARINGS OFFER 

WIDEST RANGE OF 

PHYSICAL 

PROPERTIES oe 


Se BMT, (Nx y® on sree 


Tr. many and diverse 


applications of sleeve bearings in the 
automotive industry make it necessary 
for you to make your selection on PER- 
FORMANCE ... not price. Load carrying 
capacity is one factor ... it might be 
10,000 P.S.I....or 5,000 ... or negligible. 
It could be coefficient of friction... 
resistance to pounding or fatigue or self- 
lubrication. This is why we offer you the 
complete range of types and sizes. All you 
have to do is to tell us the requirements 
rn of your application. Our engineers offer 
eee a qualified (50 years’ experience) decision 
that will give you the greatest perform- 
ance for the longest time at the lowest pos- 
sible cost. This service is free. Write today. 


JOHNSON BRONZE COMPANY 
675 South Mill Street, New Castle, Pa. 


JOHNSON EYBEARINGS 


ana TTT Yn 
anual tet 


SAEEVE BSEARANRNG BLA OGPARTERSE.. 4InNnCC 3.00) 
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IN REINFORCED PLASTICS 
FOR AUTOMOBILES... 


SUCCESS DEPENDS ON THE RESIN 


MAIL THE COUPON TODAY 


BAKELITE COMPANY 

A Division of Union Carbide and Carbon Corporation Dept. UI-72 

30 East 42nd Street, New York 17, N.Y. 

Please send me a free copy of booklet No. L-10, describing BAKELITE 


Polyester Resins for reinforced plastics. 


Name___ 
Company 
Street ia 


City . State 
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Designers and fabricators who are studying the application 
of reinforced plastics to automobiles, trucks, and trailers are 
ng in a virtually new industry. They are finding 
Bakelite Company an important ally in me iking the best use 
of these new materials. 
Eleven Bake.ire Polyester Resins are available to meet 
the varied demands made on reinforced plastics for structural 


applications. For example, resin BRS-136 imparts excep- 
tional toughness and resistance to impact. Another type, 
BRS-147, provides outstanding surface finish. 

Basically, all reinforced plastics made with BAKELITE 
Polyester Resins have these important properties: 

Corrosion resistance @ A high strength-weight ratio e 

Ease of fabrication into large structures e Insulation — both 
thermal and electrical e Economy due to low-cost tooling, han- 
dling ease, and long service life. 
The wide variety of BAKELITE Polyester Resins means that 
reinforced plastics can be closely tailored to the job. To as- 
sure success even further, the extensive research and engi- 
neering facilities of Bakelite Company are at the service of 
both designer and fabricator. 

A free booklet giving information about the forms, prop- 
erties, and uses of BAKELITE Polyester Resins for reinforced 
plastics is now available. To get your copy, mail the coupon 


BAKELITE 


TR \DE-MARK 


POLYESTER RESINS 


TRADE MARK 


sSAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
Tia 
30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company 


Division of Union Carbide Canada Limited 
Belleville, Ontario 





The new 


PASSWORD 


> ’ 
operates NF 

\ economy: “ c 
ifting- 9 
toma 

+ than 


Model R-45 ROADRANGER 


fue 
1/3 less sh 
cted—9¥ 


sele 
ompac 


6. More c 
n 
7. More cargo S 


Around the terminals —on the docks — in the 
truck-stops and garages . . . the new password is 
ROADRANGER . . . the password to the greatest boost 
in truck performance ever offered. For the new R-45 
ROADRANGER Transmission offers 8 speeds forward 
... Shifted by a single lever! 

This is the ROADRANGER Fuller designed specifi- 
cally for engines in the 450-inch class — in the 125-160 
hp range. 

With 1/3 less shifting, and split-shifting entirely 
eliminated, the new R-45 permits more speed on hills, 
better control in traffic, faster round trips. Specify this 
great, new Transmission on your trucks ...and you'll 
soon see why operators are saying “the new password 


is ROADRANGER?” 


FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO, MICHIGAN 


Unit Drop Forge Division, Milwaukee 1, Wis. + Shuler Axle Co., Lowisville, Ky. (Subsidiary) + Western District Branch (Sales & Service—All Products), 641 E. 10th St., Oakland 6, Cal. 
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Thay called, ita hanson cab- 
td J war tts handsome driv 


“WHEN I CLIMBED up into the driver’s seat of that old Wood’s 
Electric, I was sitting on top of the world! This was their hansom cab 
and they called me their handsome driver. I was a contented man. 


“ 





““We were never in a hurry, the Colonel, his wife, and I. They were 
very fine people; had a friendly way about them. 


“When we went to the races, they insisted I remain on top of 
the car. Best seat at the track! And when we drove down Fifth 
Avenue on Easter morning, I had a perfect view of the parade. I saw 
everything clearly. Altho I couldn’t help feeling rather important up 
there, the height was just right for me. You might say I had my head 
in the clouds, but my feet on the ground!”’ 





(To draw a parallel, may we suggest that Automotive Color Stylists ... 
creative men and women that they are . . . must also have their heads in 
the clouds, feet on the ground, the proper perspective, and an unclouded 
view at all times. To help maintain these obviously difficult demands, 
the Rinshed-Mason Company makes available to Automotive and other 
Industrial Color Stylists the consulting services of our own staff of Color 
Stylists and Technical Personnel. Feel free to call upon us at any time.) 






The 1899 WOOD'S ELECTRIC HANSOM 
CAB, reproduced here, sold for $3050 
when a dollar was worth five; offered 

a twenty-five-mile cruising range 
from one battery charge; top 
speed, 12 miles per hour. 


e ) MANUFACTURERS of fine lacquers, 
enamels and undercoats for the 
Rinshed-"Masow Co, = 
e industry. 


5935 Milford Ave., Detroit 10, Michigan 
1244 North Lemon Street, Anaheim, California 
In Canada « Rinshed-Mason Company of Canada, Ltd., Windsor, Ontario 








Sky streak — world speed 


record 1948, 650 mph 


Stiletto-shaped twin jet 


joins Douglas family of 


high-speed research aircraft 


Skyrocket — set world 
records in ’53 of 1327 mph, 
83,235 feet altitude 


—the supersonic Douglas xD 


Now to the record-breaking Sky- 
streak, the Douglas Skyrocket and 
the record-holding carrier-based Sky- 
ray, add this important experimental 
plane—the Douglas X-3. 
Performance is secret, but a little 
can be told. Longer, heavier than a 


Enlist to fly with the U.S. Air Force 


DC-3 transport, X-3 flies on wings 
smaller than a DC-3’s tail—using 
conventional jet engines for sustained 
flight. X-3 has already contributed 
basic facts on insulation, refrigeration, 
and the use of heat-resistant titanium, 
while its payload of research instru- 


Depend on DOUGLAS 





i Bx 


ments has been used to study the 
stresses and strains of flight at super- 
sonic speeds. 

Design of X-3 is another example 
of Douglas leadership in aviation. 
Faster and farther with a bigger pay- 
load is a basic Douglas rule. 





First in Aviation 
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Forged-in Quality means Longer Life 
for Eaton Valve-Seat Inserts 


Eaton steel valve-seat inserts are made from hot-upset and 
pierced blanks. The forging process improves the physical 
characteristics of the steel, and provides superior wearing 
qualities in the finished inserts. 


The Eaton Saginaw Division is equipped by years of experi- 
ence, and modern specialized equipment for the high-volume 
production of seat inserts in all types and sizes—iron and 
steel, puddled or plain—for aircraft, motor cars, trucks, 
tractors, and Diesel engines. 


EAT <2 ro MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


EATON PRODUCTS: Sodium Cooled, Poppet, and Free Valves ¢ Tappets ¢ Hydraulic Valve Lifters ¢ Valve Seat Inserts « Jet 
Engine Parts ¢ Rotor Pumps ¢ Motor Truck Axles ¢ Permanent Mold Gray Iron Castings « Heater-Defroster Units ¢ Snap Rings 
Springtites ¢ Spring Washers ¢ Cold Drawn Steel ¢ Stampings ¢ Leaf and Coil Springs e Dynamatic Drives, Brakes, Dynamometers 
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100,000 | 


HERCULEAN 
"PUSH-UPS". pa 


oe 


Prove the Staying-Power 
of Safety Power Steering! 


It’s the hydraulic power cylinder that does the actual work of 
turning the wheels—and absorbs dangerous road shocks—in the 
Safety Power Steering mechanism. So to make sure it’s got 
stamina to spare, we give it the laboratory test you see above—far 
tougher than any it would ever face in any automobile anywhere. 


However, such indoor workouts—no matter how strenuous— 
con’t always show up all the ‘‘bugs.’’ So we give Safety power 
cylinders another beating in actual car service at the General 
Motors Proving Ground—the stiffest ‘‘final exams’"’ our engineers 
can dream up. 


heii Cher ene ani bet ane POWER STEERING 


life that Safety Power Steering Safety POWER STEERING by by 


+ Peed . Saginaw is featured at substantially 
by Saginaw is as dependable as reduced cost on new 1954 models of 


: * 
the finest design and produc- CHEVROLET PONTIAC 
tion ‘‘know-how’’ can possibly OLDSMOBILE ° BUICK is Law 
make it. We build more Power CADILLAC +* GMC TRUCKS 


Steering gears than all other and three other well-known makes of 
passenger cars. 
makers put together. SAGINAW STEERING GEAR DIVISION, GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN 
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Since 1899 
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A wide variety of 

designs and sizes of 

sleeve bearings, cast bronze 
bushings, precision bronze 
parts, bi-metal and 

rolled split bushings, 
washers and spacer tubes. 


Research, engineering, 


quality control, large- 


volume production. 


FEDERAL-MOGUL CORPORATION 
11035 Shoemaker -¢« Detroit 13, Mich. 





Nickel Alloy Iron 

helps multiple nut runners 
increase 
Unit Production 


Watch this compact tool speed up units for the 
assembly line! 


Made up of Ingersoll-Rand Multivane torque 
motors, it runs 4 nuts simultaneously. 


The powerful little vane air motors run smoothly 
in their cylinders which are machined from a nickel 
alloy cast iron. Use of nickel in parts such as these 
makes possible increased toughness and resistance 
to wear, facilitates heat-treatment as well as cutting 
down the amount of porosity. As a result, they con- 
tribute to substantially more hours of tool use... 
with corresponding reductions in maintenance and 
non-productive labor costs. 


Your metal problems may be different, but the 
many standard grades of alloys containing nickel 
permit selecting the particular type which provides 
the best combination of properties for specific fabri- 
cation and service demands. Send us details of your 
problems for our suggestions. 


Running 8 differential case cap screws in two 
passes with a torque of 35-39 ft. lbs. at the Timken 
Detroit Axle Division, Rockwell Spring and Axle 
Company, Detroit, Mich. The individual nut runners 
are so arranged that positioning on one nut auto- 
matically engages the remaining nut runners in the 
multiple tool. Thus, a high level of automation is 
reached. This tool is a product of Ingersoll-Rand 
Company, New York, N. Y. 


THE INTERNATIONAL NICKEL COMPANY, INC. vew'vor's. nr 
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REBORN 


from the Gay Nineties 


to the Automotive Fifties 


In 1900 —The old time mixing valve w 
placed by SCHEBLER CARBURETORS. 
In 1903 —The Spur type Differential was intro- 
duced by WARNER GEAR. Radiators made of 
copper tubing with attached cooling fins in- 
troduced by LONG. 

In 1913 —The Single Plate Clutch was devel- 
oped by BORG & BECK and Silent Timing 
Chains were introduced by MORSE CHAIN. 
In 1916—Universal Joints were developed by 
MECHANICS. 

In 1921 —-First standard type Transmissions 
were introduced by WARNER GEAR. 

In 1922 — Double Plate Clutches were intro- 
duced by LONG. 

In 1923—Multiple Spring Clutches developed 
by ROCKFORD. 

In 1924—Vibration Dampening Flexible Cen- 
ter Clutches introduced by BORG & BECK. 
In 1930 —Transmission Synchronizer Units for 
Cars and Trucks produced by WARNER GEAR. 
In 1931—Roller Bearing Universal Joints intro- 
duced by MECHANICS. Free Wheeling offered 
to the industry by WARNER GEAR. Tapered 
Steel Discs for truck wheels were developed 
by INGERSOLL. 

In 1934—Automatic Overdrives for Transmis- 
sions were introduced by WARNER GEAR. 
In 1938 —Borglite and Torbend Clutch Plates 
were introduced by BORG & BECK, LONG, 
and ROCKFORD. 

In 1939—Ty-Ply Rubber-to-Metal Bonding ma- 
terial developed by MARBON. 

In 1949 —Automatic Transmissions were per- 
fected by DETROIT GEAR and WARNER GEAR. 
In 1952—MARVEL-SCHEBLER introduced 
Power Chambers and Hydraulic Power Units 
for trucks and trailers; LPG Carburetion Sys- 
tems for trucks, tractors, buses, taxis and sta- 
tionary engines. 

















hat other industry has imposed on itself so consistently the 
responsibility for producing new models, better than ever, 
every year? Certainly none ever set for itself such a pace of 
self-improvement. Automotive engineers long ago accepted the chal- 
lenge continually to develop new features of safety, performance and 
comfort—and it has paid off in continuing public approval. This an- 
nual rebirth of youthful vitality has given this fast-growing industry 
amazing virility and strength. 

Organized primarily to serve the automotive industry, Borg-Warner 
has always accepted the urgency of constant improvement—with the 
result that today, of 20 makes of passenger cars available, 19 employ 
essential parts of B-W manufacture. This record has been achieved 
by constant cooperation with car builders since “‘the old days’”” when 
the industry was born. 

B-W engineering combined with B-W production will continue to 
justify your faith in us and in the future of the entire automotive 


industry. 
her 5 ate 


BORG-WARNER CORPORATION 


Borc-WARNER 


THESE UNITS FORM BORG-WARNER, Executive Offices, Chicago: ATKINS SAW + BORG & BECK 
BORG- WARNER INTERNATIONAL + BORG-WARNER SERVICE PARTS - CALUMET STEEL - CLEVELAND 
COMMUTATOR - DETROIT GEAR+ FRANKLIN STEEL ~ INGERSOLL PRODUCTS + INGERSOLL STEEL 


oe LONG MANUFACTURING - LONG MANUFACTURING CO., LTD. -» MARBON - MARVEL-SCHEBLER 


+ MECHANICS UNIVERSAL JOINT - MORSE CHAIN - MORSE CHAIN CO., LTD. - NORGE 
WORGE HEAT - PESCO PRODUCTS - REFLECTAL - ROCKFORD CLUTCH - SPRING DIVISION 
WARNER AUTOMOTIVE PARTS - WARNER GEAR + WARNER GEAR CO., LTD. - WOOSTER DIVISION 
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Kotaty Air Compressors 


increase diaphragm service life and 
relieve carbon formation” 





says: James W. T. Barry, President 
BARRY TRANSFER & STORAGE COMPANY 
Milwaukee, Wisconsin 









Barry Transfer and Storage Company’s 
experience is another fine example of proven 
performance and road-tested reliability 
gained by fleet operators who install and 
specify Wagner Rotary Air Compressors. 
They find, that in addition to added safety and 
long troublefree service, Wagner Rotary Air 
Compressors give many economies that save 
“profit dollars” in lower preventive 
maintenance costs. 














Electric Com. 
S14. Avenug "2 t40n 


n 













Simple in design, all parts of the Wagner 
Rotary Air Compressor are easy to install 
and service. The compressor can be 








completely disassembled, serviced, and put 






back in operation in a few hours. The cool 






operation of the Wagner Rotary Air 
Compressor prevents carbon formation, and 
this alone saves hours of cleaning time. 








To give added safety to the vehicles you 
manufacture include Wagner Air Brakes as 







standard equipment. They are available in 






straight air, or air over hydraulic systems. 
Get all the details now. Serd for your 

copy of Wagner Bulletin KU-201. 
No obligation. 














WadégnerElectric Grporation 
6378 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S. A. 
(Branches in Principal Cities in U.S. and in Canada) 
LOCKHEED HYDRAULIC BRAKE PARTS and FLUID... NoRoL ...CoMaX BRAKE LINING .. . AIR 

BRAKES ... TACHOGRAPHS ... ELECTRIC MOTORS ... TRAMSFORMERS .. . INDUSTRIAL BRAKES 






Kee-8B 
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Cox Type 7 
Direct Pressure Cae Indicator 








Cox Type 12 
Multiple Stage Flow-Meter 


INSTRUMENTS 
ARE ALWAYS 
GOOD 
INVESTMENTS 


Cox Type 309 Direct Weight 
Method Flow-Meter Calibrating Stand 


... and Making GOOD INSTRUMENTS 
Has Been Our Business For Over 40 Years 


WHAT ARE Zour 
TESTING PROBLEMS? 


If your particular testing prob- 
lem involves flow rate measure- 
ment or some similar phase of 
hydraulics requiring special 
equipment, we invite you to 
submit your problem to us for 
research and study. A descrip- 
tion of the process involved and 
all pertinent specifications 
should be included. If in the 
opinion of our hydraulics engi- 
neers the basic idea is sractical, 
we will undertake design and 
development of the special 
equipment. 


[yearns and building Cox Precision instruments has been the full time 
job of Commercial Research Laboratories, Inc. for over 40 years. 


The experience and specialized “know-how” we have gained is evident in 
the great number of Cox instruments currently being used by the automotive 
and aircraft industries, and by the U.S. Airforce, Army, and Navy. 

Today, as in the past, scientists and craftsmen here at Commercial Research 
Laboratories are hard at work developing new and improved Flow-Meters, 
Flow-Meter Calibrating Stands, Fuel Nozzle test stands, and other Cox preci- 
sion testing devices to help you in meeting tomorrow’s testing problems. At 
the same time, we stand ready to help in designing and building the accurate 
precision instruments your immediate testing problems require — whether for 
the research laboratory or the production line. 


An example of modern CRL service is a flowmeter service department which 
we have just created. Using Cox Calibrating Stands we are able to test any 
make or capacity flowmeter to deterinine to what exact percentage the in- 
strument is accurate. In cases where design of the instrument will not allow 
re-calibration, correction curves can be supplied to guide users in future 
operation of the ‘instrument. 













(Commercial Research |,aboratories, Inc. 


20 BARTLETT AVENUE e DETROIT 3, MICHIGAN 


MAKERS OF SINCE 1912: SINGLE AND MULTIPLE STAGE FLOWMETERS + FLOWMETER CALIBRATING STANDS * CARBURETOR 





FLOW STANDS ¢ FUEL NOZZLE TEST STANDS * ENGINE INDICATORS ¢ MAGNETIC THICKNESS GAGES «¢ VIBRATION RECORDING EQUIPMENT 
BALANCED ELECTRONIC EQUIPMENT FOR PRESSURE AND VIBRATIONS. 
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WHATEVER YOUR ROLLER 
BEARING APPLICATION 


Earthmovers, jet turbine engines, 

rolling mill equipment, truck axles— 

you name it! Bower builds a com- 

plete line of tapered, straight and 

journal roller bearings including a ; 

size and type to fit your product. BOWER TAPERED ROLLER BEARINGS 
What's more, these dependable canis Guna mcliadedie ounce. 
bearings have proved themselves in y ated roll heads and higher flange with 
virtually every conceivable type of ~ & larger, two-zone contact area reduce 


; cor or an? a wear, improve roller alignment and 
application. Their built-in quality, @ virtually eliminate “end play.” This 
skillful engineering and advanced Tr helps hold adjustment and per 
design features provide such im- longer and better. Larger oil groove 


rovides positive lubrication. 
portant bearing advantages as iit amc en 


reduced wear, longer life and lower 
maintenance requirements. Let a Ane OUELY TO CARRY Manienwen 
Bower engineer give you full details LS LOADS! Integral two-lip race in- 


on the complete Bower line. ae é creases rigidity—keeps rollers in 
proper alignment at all times. Steel 


BOWER ROLLER BEARING COMPANY cage allows free movement of rollers 


DETROIT 14, MICHIGAN between races during normal oper- 
7 ation. High-grade alloy-steel rollers 


and races are precision-ground for 
quieter, smoother operation. 


A COMPLETE LINE OF TAPERED, STRAIGHT AND JOURNAL ROLLER BEARINGS 


Me Ae AM Mle ls llar- ie mil ed 


LOY 
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25 leading engine builders use 


Scaled Power 


Sealed Power 
Chrome-faced 
Chrome-Faced ‘ ‘ 
; ; side rails on the 
op compression 
< P h P 4 Sealed Power 
rings have made , 
s MD-50 Steel Oil 
enviable records : ; 
oe Ring contribute 
both for original 
7 eat to the long wear 
vipment and in 
eee of Sealed Power 
Sealed Power : 
2 KromeX Ring Sets 
KromeX Ring Sets 
for replacement 


for replacement 
s bs 
it : 
i WN 


yy 
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XO Seite 
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i MILLIONS OF HOURS AHEAD! 





Twice the cooling capacity, less than half the weight! 


Back in 1941 AiResearch engineers 
anticipated that high speed airplanes 
would require extensive cooling. They 
were first to experiment in this field, 
and America’s first operational jets, 
the Lockheed F-80’s, used AiResearch 
refrigeration units exclusively. 

In the intervening years leadership 
in this field has been maintained by 
over 900,000 research and develop- 


ment hours, and by unparalleled 
experience — 42,795 units produced 
and 15,000,000 operating hours. 

Today, one of the new units for jet 
fighters weighs only 5.8 lbs. as against 
16.5 lbs. for the original model; it 
provides .67 tons of refrigeration 
against .35 tons. An improvement of 
more than 400%. 

This is another example of how 


AiResearch improves already efficient 
products. Its engineers constantly 
achieve higher performance from 
smaller units of less weight. 


Qualified engineers and skilled 
machinists are needed now at AiRe- 
search Manufacturing Company, Los 
Angeles 45, California, or Phoenix, 
Arizona. 


AiResearch Manutacturing Company 






ELECTRIC : 
ACTUATORS + 
CABIN 
SUPERCHARGERS GAS A 
TURBINES 
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REFRIGERATION 


IR TURBINE HEAT TRANSFER 


EQUIPMENT 


Pel ib oe Cb del | 
Designer and manufacturer of aircraft equipment in these major categories 


C Cy Gr Oe 


PNEUMATIC 
POWER UNITS 






A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA - 
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{ — Payload...75 Tons 


World’s largest truck uses MIKHLE-DEXTER 
Pe, ee = SUPERCHARGERS 
...Moves more 
material faster 
at lower cost ! 


It takes supercharged power to haul 
a load like this! When Buda Diesels 
were selected to power the world’s 
biggest truck, they made sure of 
plenty of power with Miehle-Dexter 
Superchargers. Buda’s experience is 
typical. They find that simply add- 
ing an M-D Supercharger to their 
engines boosts horsepower as much 
as 50% or more! What’s more, 
weight per horsepower is decreased. 
Little wonder that Miehle-Dexter 
Superchargers are found on so 
many of the country’s leading 
Diesel engines. 








You, too, can keep pace with the 





Sew -— Step ‘wake 5 ae race for more horsepower by using 
<anpieunpeent — 2 eS. sll M-D superchargers on your engines. 
Dumping 75 tons of sand ...or hauling copper ore up 18% grades , The investment is usually far less 
from pit to crusher—that’s the every-day job of these giant M-D than required by other methods. 
supercharged trucks used by an Arizona open-pit copper mine, Write fer tulletin. 


Only MIEHLE-DEXTER gives you all these features! 


Internal construction uses patented rubber end 
plate seals. Eliminates metal contact, assures longer 
life, achieves fuel savings. 


) Special wear strips on rotors eliminate metal-to- 
’ metal contact, assure longer wear. 


Lightweight aluminum rotors and housing boost 
power without adding weight. 





i 
t 
| Standardized parts allow easy field service. | 


MIEHLE-DEXTER SUPERCHARGER 


' 
| 
| ‘ 
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Lipe had a secret. Three years ago we shipped 
the first models of our new Direct Pressure Non- 
Adjustable Clutch to a well-known manufacturer of 
trucks. It was a hush-hush project... strictly for 
test purposes. We wanted a practical field check 
on the startling mileage figures our engineers had 
predicted. 


The news is out. Several thousand Lipe DP 
clutches have now been tested. With that many in 
the field, rumors were bound to crop up. One that 
reached us was phenomenal: “One DP ::lutch 
reached 136,000 miles on overland hauling before 
tear down!” 


That one even we didn't believe! We tried to 


ac 





track it down (it would have made a terrific sales 
story), but honestly, we haven't been able fo verify 
it. We've other excellent mileage figures — but 
none that high. 


Point is, many people have heard about the DP 
Clutch and have asked us when it will be mass- 
produced. 


The time has come. Mode! 14DP — a 14-inch, 
single-plate, heavy-duty type, is now in quantity 
production. 


Also contemplated are 12” to 15” and a 17” 
single-plate — 14” and 15” two-plate models. 


Your inquiries are invited. 


Manufacturers of Automotive Clutches and Machine Tools 


Syracuse I, N. Y. 


SAE JOURNAL, APRIL, 1954 


-~ROLLWAY CORPORATION 





179 





180 


HEMICALS 


PIONEERING 
RESEARCH 
AND 
DEVELOPMENT 
SINCE 1914 


For more than a third of a 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives in the field have 
pioneered in the science of 
metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, or create a 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around to reduce costs, 
speed production and add to 
the life-span of countless 
products. 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 


PHOSPHATE 


sat 


COATINGS 
MAKE YOUR PRODUCT DURABLE 


PAINT BONDING 


‘ ® ° ° ° . e 
‘GRANODINE”® zinc phosphate coatings improve paint adhesion 
on automobiles, refrigerators, projectiles, rockets, and many other 


steel and: iron fabricated units or components. 


“LITHOFORM”® zinc phosphate coatings, make paint stick to 


galvanized iron and other zinc and cadmium surfaces. 


“ALODINE’”® protective coatings provide improved paint adhesion 
and high corrosion-resistance for aircraft and aircraft parts, awnings, 
wall tile, signs, bazookas, and many other products made of 


aluminum. 


RUST PROOFING 


® - : . 
“PERMADINE””® zinc phosphate coatings provide rust and cor- 
rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL GRANODINE’”® manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance — anti-galling, 


safe break-in, friction on rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


“GRANODRAW’”® zinc phosphate coatings make possible im- 
proved drawing, cold forming and extrusion on such steel products 
as sheets for stamping, bumpers, parts to be formed, prior to plating 


or painting, cartridge cases, etc. 


*Made, Sold, and Serviced By A Pioneer 


In Protective Coatings For Metals... 





AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 


Niles, California Windsor, Ontario 
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It’s a fact! In 90% of all cars, trucks, and buses on 
the highways today, the master cylinder brake piston 
is a Permite Aluminum Alloy Casting, made by the 
permanent mold process by Aluminum Industries, Inc. 


Yes, for the one vitdl part that must not fail, a'tomo- 
tive manufacturers turn to Permite, because ever since 
the early pioneering days of the use of aluminum, 
Permite Aluminum Castings have enjoyed a reputation 
for highest quality. 


ALUMINUM INDUSTRIES, INC. »* 


Component parts made of Permite Aluminum Castings, 
permanent mold and sand cast, are contributing to 
faster machining, speedier production, lower costs in all] 
divisions of the metalworking industry. If you want 
castings of assured structural strength, accurate in 
design and dimension, free of hidden aefects, castings 
that will sharply reduce your reject rate, consult with 
Permite engineers on your requirements. Send blue 
prints for recommendations and quotations, 


CINCINNATI 25, OHIO 


Detroit: 809 New Center Bidg. * New York: 9 Rockefeller Plaza ° Chicago: 64 E. Jackson Blvd, 


wid Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS... HARDENED, GROUND and FORGED STEEL PARTS 
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Speed Truck Axles 


on. 
(Meee 


a Lal 


a 








More than two million 
Eaton Axles in trucks today! 


—#+—— AXLE BIVISION — 
MANUFACTURING COMPANY 
CLEVELAND, OHIO 
FAT 
oe PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles *° Permanent Mold Gray Iron Castings ° Heater Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs ° Dynamatic Drives, Brakes, Dynamometers 
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the LEMENS lose... 


and 


Feo we 


with storm-and-screen doors of 


SuPERIOR »: 43()) 
STAINLESS Strip steel 


Lustrous, handsome, unaffected by exposure the 
year around, stainless steel storm-and-screen doors 
are the home-owner’s perennial joy. @ Built of 
Superior Type 430 Stainless Strip, these popular 
doors are the fabricator’s delight as well, because 


our steel is made right, checked right, easy- Superior Steel 


handling at every step. Can we serve you? 
CORPORATION 


CARNEGIE, PENNSYLVANIA 






FLEET QWNER 


built his own trucks— 


They say it’s a buyer’s market. 
Well the truth is, for the 
truck operator, it’s always been 
a buyer’s market. 

No American businessman sets more 
exacting standards than the fleet operator 
in his purchase of new equipment. There is good 
reason for this, for the operator’s success or failure 
is to a very large degree determined 
by the efficiency of the vehicle he employs. 

This yardstick of efficiency is likewise applied to 
every component part that contributes to 
truck performance. 

That’s why you can be certain if truck operators 
built their own trucks, Zenith* would be 
the choice for standard equipment. 

One more reason why —if you build, buy, sell or 
operate trucks, Zenith should be your choice 
for the best in carburetion. “ 


REG 


ZENITH CARBURETOR DIVISION OF Ge/OUX 


AVIATION CORPORATION 


696 Hart Avenue, Detroit 14, Michigan Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
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Faster,more economical etror-proof 
installation on the assembly line ! 


Test these unbreakable, all-steel CSR-200 rings 
on your assembly line. See for yourself the 
extra efficiency, extra economy they provide. 


Multiple pieces handle like © Adhesive disappears during CSR-200 has spacer, 2 rails, 
a one-piece ring. Rails and _ first engine run. Pieces expander. Rail edges fully 
spacer are correctly pre- separate entirely in the hot chrome plated for double to 
assembled and “unitized.” engine oil . . . fast, sure! triple ring life. 


DETROIT OFFICE: 


Iola 
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Utility uses Mayari R steel for trailer underframes to cut down deadweight in heavy-duty units like this one. The mast on the rig, built by Wagner- 
Morehouse Co., is also made of Mayari R to give it the strength needed to withstand the terrific shocks incurred in tough oil drilling service. 


24-lon Oil Kid rides to work 


on bed of Mayari R 


for the vehicle. Either way, it cuts the cost of transporting 


hey build them really husky in the shops of Utility 
Trailer Manufacturing Co., in Los Angeles. Husky enough 
to carry weights in excess of 90 tons, including dump bodies 
and heavy industrial and construction equipment. 

The special-bed trailer that totes the 35-foot-long porta- 
ble oil well servicing rig, shown above, is typical of Utility 
design and manufacture. Its frame of Mayari R is its sturdy 
backbone. Utility, like other manufacturers, has found that 
Mayari R high-strength steel builds a frame that meets 
truckers’ competitive needs without exceeding established 
highway axle load limits. 

With a yield point 50 pct greater than that of structural- 
grade carbon steel, Mayari R can be used in lighter sections 
to bring down deadweight. Or it can be used in the same 


weight as carbon steel to provide greatly increased capacity 


freight, and brings in more revenue for operators 

Mayari R has five to six times the atmospheric-corrosion 
resistance of carbon steels, and holds paint 20 to 80 pct 
longer, depending on the type of paint used. It can be 
worked with the same equipment and methods as plain 
carbon steel. 

You can get more information on versatile weight- 
saving Mayari R from our Catalog 353. Write or phone 


the nearest Bethlehem sales office for a copy. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are 

sold by Bethlehem Pacific Coast Steel Cor- 

poration. Export Distributor: Bethlehem Steel 
Export Corporation 


Mayari R_ mokes it lighter...stronger...longer lasting 
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SRE TER. OF Damien pee VE MENT 


IN PROPOSED UNIVERSAL POSITIONING SEAT TRACK 


Productioneers 


from design to FETE Tari 


“TAILORIZING” the car to the driver 
is an amp development. Its Universal 
Positioning Seat Track, currently avail- 
able in one of America’s leading automo- 
biles, is being recognized more and more as 
a genuine contribution to driving comfort 
and safety. Your inquiry will be welcomed. 


AMERICAN METAL PRODUCTS COMPANY 
5959 Linsdale Avenue - Detroit 4, Michigan 


PLANTS * Detroit, Michigan * Kalamazoo, Michigan * Union City, Tennessee * Wallington, New Jersey 





BOEING 














This is the giant new Boeing B-52 — and 


this picture explains exactly what Rohr 





is famous for: Building power packages 
— like the jet pods for this new 
Stratofortress — and other equally 
famous commercial and military planes. 
In addition, Rohr aircraftsmen are 
currently producing more than 25,000 


different parts for all types of airplanes. 






WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


ROHR * 


AIRCRAFT CORPORATION CHULA VISTA AND RIVERSIDE CALIFORNIA Ze 
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Send for free print 


Parasol-topped Baker electric runabout (1900) had 
ten batteries under seat, *4 hp electric motor driving 
rear axle by single chain; differential inside rear axle 
sprocket. It travelled 40 miles per battery charge, had 
speeds of 6, 11, and 14 mph. 


This is one of a series of antique automobile prints that 
will appear in future Morse advertisements. Write for 
your free copy, suitable for framing. 





Eleven good reasons why 


MTC 


Morse #222: Timing Chains \ aN 










WS 
XR 
ae 
Manufacturers of eleven of the thirteen you in jigtime, right on schedule. Z ~~ 
cars which now use timing-chain drives . : ; 
Best of all, Morse’s expert engineering £ 


original equipment. F ress : : 
whip problems of timing-chain design, de- 


specify Morse Timing Chain Drives as : : , | . 
assistance is always available to help you ; } 


Among the many reasons cited for depend- velopment and application. 


ing on Morse: 

Precision-built Morse drives will give the Call oo _ us tor amnesaee aren 
: timing chain problems. We'll gladly show 

owners of your cars, trucks, or buses long a : : 
S you why M=TC, and how you can benefit — 


service life plus freedom from maintenance 


; from this equation. 
worrtes, 


Morse’s customer-conscious delivery moves MORSE CHAIN COMPANY mica 


a complete line of chains and sprockets to 7601 Central Avenue ¢ Detroit 10, Michigan 





en 
Py 


. 


Because contractors measure fast, sure starts in dollars... 


KOEHRING uses GLOBE 


batteries for these Dumptors 


. .. and that’s important news to 
makers of automotive equipment 


Perhaps you’ve never seen and heard a 
Koehring Dumptor or shovel roar into ac- 
tion at the beginning of the day. It’s truly 
an impressive experience. 

Impressive, too, is the unfailing depend- 
ability of the Globe-built batteries used in 
these rigs. Regardless of the temperature 
or the fact that the machines may have 
been standing idle over the week-end . . . 

their Globe batteries have plenty of 
dependable reserve power to 


7 -MiILWKUKEE 1, WISCONSIN 
" GLOBE> BATTERY PLANTS ARE LOCATED AT; 


keep “spinning” the engine until it catches. 


Likewise, Globe automotive batteries are 
also exceptionally dependable. They should 
be. They are the result of Globe’s wide ex- 
perience in building batteries for use where 
performance can be actually measured in 
dollars and cents. 


Therefore, when you sell equipment with 
Globe batteries, you can be sure it’s 
right from thestart. What’s more, 
your customers can be sure 
they’re getting noth- 
ing but the best. 


: ATLANTA, GA. © BOSTON, MASS. ¢ CINCINNATH,.OHIO»e onus Agee 
‘AS © EMPORIA, KANSAS ® HASTINGS-ON-HUDSON, N. Y. 7 
USTON, TEXAS © LOS ANGELES» CALIF, © MEMPHTS, renner - 

} AUKEE, WIS. © MINERAL RIDGE, OHIO ** OREGON city, 
ab Sean ms ‘* REIDSVILAE, WEE” 





aN Recognized For Quality 
FP) The World Over! 


a MARVEL-SCHEBLER- 


The confidence you place in a product depends on 
its quality, under actual operating conditions. 
Through the years, Marvel-Schebler has accumulated 
a wealth of experience in carbureter 

applications for many different types and 

sizes of industrial engines. This 

experience pays off in long life, dependable 

service, and efficient operation. 

It’s your assurance of quality in all 


products that bear the name . . . 
Marvel-Schebler! 


More than 600 factory service outlets 
at your disposal, assuring you proper 
carbureter service and replace- 

ment parts. Factory-trained 
specialists available for 

service in the field. 


MARVEL-SCHEBLER Products Division 


BORG-WARNER CORPORATION - DECATUR, ILLINOIS 
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LESS... 


Tite 
LAST LONGER 


You can design light weight, longer life, and 
economy into your products by including N-A-x 
HIGH-TENSILE in your plans. 


It is 50% stronger than mild steel. 
It is considerably more resistant to corrosion. 


It has greater paint adhesion with less undercoat 
corrosion. 


It has high fatigue life with great toughness. 


It has greater resistance to abrasion or wear. 

It is readily and easily welded by any process. 

It polishes to a high lustre at minimum cost. 

And with all these physical advantages over mild 
carbon steel—it can be cold formed as readily into 
the most difficult shaped stamping. 


Sound like something for you? Ask for full facts and 
think of N-A-X HIGH-TENSILE when you re-design. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division 






Ecorse, Detroit 29, Michigan 
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TURQUOISE ; 
GRADING | 


is tried 


A test pencil is first weighted to average drawing The chart prepared by the Shading Machine is then 
pressure and inserted in this exclusive Eagle Shad- placed under the electric eye of this Reflectometer 
ing Machine. The machine then moves a sheet of calibrated to black and white glass standards. The 
paper back and forth beneath the point. Because all sensitive dial indicates the blackness of the shad- 
other factors are equal, the blackness of the shading ing to a fraction of one percent . . . and proves the 
depends solely on the trueness of the pencil grade. test pencil true to grade! 


Because each of the 17 TURQUOISE grades is made from a separate 
formula . . . and because each grade is both tried and true... 
TURQUOISE will give you exactly the line you want every time! 


PROVE IT YOURSELF. Write us for a sample of the new TURQUOISE 
in any degree you desire. Please name this publication. 


*“Chemi-Sealed” (Super Bonded) 


TU RQ U 0) | S Drawing Pencils & Leads 
With 100% *”Electronic’’ Graphite 


Eagle Pencil Company * New York * London « Toronto * Mexico * Sydney 
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A Mundred 







or a MILLION pieces 


... always UMEORM 


Cut to Your Precision Demands! 





When Western Felt cuts a component part 
to your specifications, piece after piece is a 
precision-cut part. You want that kind of 
uniform precision because the performance 
of your product depends upon it. And be- 
cause of the peculiar properties of wool felt 
fibres, especially where the more dense 
types are specified, it can be processed 
with amazingly close tolerances. Toler- 
ances as close as a few-thousandths of an 
inch can be supplied when required. 
Western Felts are manufactured to the 
density you require—cut and supplied 


WESTERN 


4035-4117 Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


exactly to your specifications. They resist 
wear, age and weather...never ravel nor 
fray. They seal, insulate, absorb sound and 
vibration, or lubricate...as you wish! 
ChemicalNy treated, they can be moth- 
proof, mildew-proof, flame or water 
resistant. 

You name it...specify it...we put the 
benefits of 54 years of experience back of 
making a felt component that will meet 
your specifications. Write today—your 
inquiry will receive prompt attention. 


Manufacturers and Cutters of Wool Felt 
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SPECIAL FASTENING DEVICES 
and ELECTRICAL ASSEMBLIES 


, . .. designed and produced in volume quantities 





With years of experience in designing special fasteners 
and electrical assemblies for volume production, our 
engineers can be of real assistance to your own design 
department ... can help you — assembly, cut 
costs, often improve product performance. 


With our own in-plant molding equipment, plus 
complete facilities for volume production of metal 
stampings and for the assembly of metal to plastic 


UNITED-CARR FASTENER 


CORPORATION 


MAKERS OF FASTENERS. 





and ceramic components, we are able to supply prac- 
tically any need for small parts and assemblies of the 
general type illustrated here. 


We urge you, however, to call your nearest 
United-Carr or Ucinite representative before your new 
designs are frozen for saphiania. It is during this all- 
important planning stage that you can make the 
most effective use of our special services. 


THE UCINITE COMPANY 


DIVISION 





2832 East Grand Boulevard, Detroit (Trinity 3-9500) 
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No. 34 





A-97 


Sensitivity pa 
0.2% 4 











et 


elle ee Ui Mel de OM MZ L1g 
to 0-30 inches Hg. 


Write today for Publication No. TP-27-A 


WALLACE & TIERNAN 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 
Belleville 9, New Jersey Represented in Principal Cities 


In Canada, Wallace & Tiernan Products, Ltd.—Toronto 
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With Or Without Fore 


weare"s""' 4 Point Body Comfort 


The new Milsco "Monarch" features deep cushion com- 
fort with full 4-point body support. Ruggedly 
built; attractively styled. Designed for 
stepped-up work efficiency on many 

types of mobile equipment. (Sold 
to equipment manufacturers only.) 
Write for catalog on your company 
letterhead. 


MILSCO MFG. CO. 


2758 N. THIRTY-THIRD STREET 
MILWAUKEE 45, WISCONSIN 
















.. arc to d-c Power Conversion 
Complete In One Compact Package 


SYV7TRON 


POWER 
CONVERSION 


UNITS 


= 


Gr 






Easy to install—almost no main 
tenance—simple electrical circuit. 
Provide 125 to 550 volt direct 
current for nearly any industrial 
power requirement. Use only a 
fraction of floor space necessary 
for turbine type power installa- 
tions. High power factor—low op- 
erating costs. 


Write today for complete 
catalogue data — Free 


SYNTRON COMPANY 


Homer City, Penna. 





mite Sec 
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VICKERS Incorporated 


1440 OAKMAN BLVD. - DETROIT 32, MICH. 


Application Engineering Offices: ATLA . ‘Metro- 
ay © CINCINNATI « CLEVELAND eae 
ANGELES (Metropolitan) »« NEW YorK ( . 
ADELPHIA (Metropolitan) « PITTSBURGH « aecaonae 5 eoen. 
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IMPROVES 
PERFORMANCE 
° 


CUTS cosrs 






HYDRAULICS FoR 
MOBILE EQUIPMENT 



































Mobile Equipment News 


VICKERS INCORPORATED, DETROIT, MICHIGAN 


ICKER$. VT16 PUMP NOW AVAILABLE FOR 
Ss 


HYDRAULIC POWER STEERING OF TRUCK 
AND MATERIALS HANDLING VEHICLES 


The Vickers Series VT16 pump is used more 
widely than ail other makes combined for the 
power steering of automobiles. It is now avail- 
able for the first time for the hydraulic power 
steering of trucks and materials handling vehicles. 
It has all the characteristics important to this 
service and is used in a separate hydraulic circuit 
for steering only. 


COMPLETE PACKAGE 


Series VT16 has integral volume control valve 
and relief valve . . . also an integral oil reservoir. 
This is a complete hydraulic power package for 
steering. 


SIMPLIFIED INSTALLATION 


This compact and complete power package is 
easily and quickly installed. All you need to do 
is bolt it on, make two hydraulic connections, 
and couple the power. 






















Series VT16 Vickers Pump with 





LONGER PUMP LIFE integral volume control and 
. ‘ lief I d oil ir. 
The exclusive Vickers ‘Hydraulic Balance”’ elim- as lettobalie aniaee aes 





inates pressure-induced bearing loads and the 
consequent wear. These lighter bearing loads HIGH OPERATING 








mean much longer bearing and pump life. EFFICIENCY 
The vane type construction, 
NO LOAD STARTING hydraulic balance and auto- 





matic maintenance of optimum 
running clearances enable these Series VT!7 Vickers Pump is similar 
pumps to deliver more oil with to the VT 16 except that it does not 
less power. This high operating SRETNED The Ge SS 
efficiency is maintained 


ASK FOR BULLETIN M-5104A throughout the long pump life. 


At rest and normal starting speeds, the sliding 
vanes are retracted; only after engine fires do 
vanes extend and pumping begin. 














VICKERS, HYDRAULIC POWER 
STEERING BOOSTER 


DIVISION OF THE SPERRY CORPORATION 






* DETROIT « HOUSTON 


* SEATTLE + TULSA © WASHINGTON +» WORCESTER EFFORTLESS + POSITIVE + SHOCKLESS 


ENGINEERS AND BUILDERS OF ry 


TTS b 4) 2 aie EQUIPMENT SINCE Aes) 









KEEP YOUR HEAVY DUTY EQUIPMENT 
ROLLING... UNDER ALL 
CONDITIONS WITH... 


MOTUL LUBRICANTS 


With over 100 years of experience in every phase of lubri- 
cation, we offer a comprehensive line of products especially 
developed to give heavy-duty farm, road and mine 
equipment longer lasting lubrication protection 
at the lowest ultimate cost to the user. 

WRITE FOR FREE LUBRICATION GUIDE — TODAY! 
OIL PIONEERS FOR OVER 100 YEARS 


SWAN-FINCH OIL CORPORATION 


205 EAST 42nd STREET - NEW YORK 17.N. Y.' 
CHICAGO DETROIT MEMPHIS 
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TRACING CLOTH 


a 





198 











Controlled Feeding Cuts Cost 
of Automatic Production 





“Heat Resistant” Syntron Feeder controls flow 
of metal parts to heat treating furnace. 


with SYV7ZROVM 


VIBRATORY FEEDERS 


Their 3600 constant, controllable 
vibrations per minute assure a 
positive flow of bulk materials at 
the most economical and effi- 
cient feeding rate. 

Write today for complete catalogue data—Free 
Capable of handling a wide range of metal parts—bolts, 
nuts, tappets, etc. in heat treating processes. 


SYNTRON COMPANY 


839 Lexington Avenue Homer City, Penna. 








LEARN THE 
ADVANTAGES 
OF TRUCK 
LEASING IN 
PREFERENCE 
TO TRUCK 
OWNERSHIP. 


From experienced NTLS suppliers 
of “All-Service” leasing 


LEASING SYSTEM 

Write for brochure 

TRUCKLEASING IS A VALUABLE and directory of 
SERVICE which is still unfamiliar to 
many leading business executives. 

Write today FOR FACTS, to: 

HOWARD WILLETT JR., Pres. 


National Truck Leasing System. Inc 
Suite S-1, 23 E. Jackson Bivd., Chi. 4 


HARDNESS TESTING 


Brinell—Shore—Scale 


NTLS Leasing Com- 
panies. 





— 


We'll buy your I 
present fleet! 





Included in our improved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 
thirty-five years. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING (CO., INC. 


90-35 Van Wyek Expressway, Jamaica 35, W. Y. 
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Judged by every quality and performance standard 
Aetna bearings measure up to modern 
industry’s increasingly exacting needs. 
That’s why Aetna has a customer 

list that reads like Who’s Who in 

American Industry—why 80% 

of Aetna’s business comes 

from firms it has served 

for 20 or more years. 

Aetna has specialized on the 

advanced development, pro- 

duction and application of 

high precision anti-friction 

products for nearly four decades. 

Be sure to give this valuable back- 

ground of experience your serious 
consideration when planning improve- 
ments of your present products or 
developing new ones for future production. 


We welcome your inquiry. 
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YOU CAN GET THEM IN MUSIC, TOO...FROM THIS LOW COST, MASS PRODUCED CAR RADIO 


- 


QUALITY CONTROL ... is the answer to the finer tone 


in the Bendix* Auto Radio. 


— —— ee i ee 


And an almost endless stream of production is a 


constant help in keeping the cost of these sets low. 





Behind these audio radio receivers stands 
more precise electronic experience than in any other set made. 


These sets are made by Bendix . . . the name millions trust. 


“Bendix Radio =~ 


DIVISION OF BENDIX AVIATION CORPORATION 


BALTIMORE 4, MARYLAND 14940 MICHIGAN AVE., DEARBORN. MICH. 
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Why did Ford 


adopt Ball-Joint Front Suspension? 





.-.and that’s not all 


The growing trend towards increased 
engine output places a greater emphasis 
on easier, safer steering and over-all sta- 
bility. That’s why Thompson's front sus- 
pension ball-joints . . . the first major 
development in front wheel suspension in 
20 years... are incorporated into the 
latest model Ford. 
Other Advantages, Too 

There are five additional automotive prob- 
Jems solved by ball-joint front suspension: 
Creating new space for wide modern en- 
gine design ¢ Eliminating front suspen- 
sion and steering bind ¢ Cutting front 
end overhaul time by hours ¢ Reducing 
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lubrication points from 12 to 4 @ In- 
creasing service life many times over. 
Half-Century of Teamwork 

This Thompson “Engineered Steering” 
development is a typical example of 
Thompson’s side-by-side cooperation 
with the Automotive Industry over the 
past 50 years. 


Because with more horse- 
power you need greater 
stability, easier steerability! 


Yours for the Asking 

If you have a steering linkage problem 
you'd like to discuss with Thompson's 
skilled and experienced Stvering- 
Linkage Engineers, write, phone or wire 
Thompson Products, Inc., Michigan 
Plant, 7881 Conant Avenue, Detroit 11, 
Michigan. 





You can count on 


Thompson Products 


MICHIGAN PLANT: «+ DETROIT ¢ FRUITPORT ¢ PORTLAND 
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ShurTEvan’ 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
eeu UCU me ade 
@ Practically Indestructible 
© Faster—Easier to use 
Cmca rrs 
eats 


in inch ounces / 
a 
es 


PU 
Ve Ti ime 


Every manufacturer, 

design and production 

man should have this valu- 
able dota. Sent upon request. 


TAAL ae, 


A Ns 
VIET) le ae 


for Low Cost, Efficient 


> 


—get the facts about this — 


SYV7TRON 





e VIBRATING CONVEYOR 


Energy-Balanced Design For Low Maintenance 
@ Simultaneous Conveying and Screening 
e@ Self Contained and Self Cleaning 


Compulsory driven, reciprocating flat pan or tubular 
troughs for conveying, screening or distributing bulk 
materials from granules to large chunks. Balanced, vi- 
brating principle reduces power consumption—eliminates 
slow downs under sudden, heavy loads. 


Write today for complete catalogue data — Free 


SYNTRON COMPANY 


839 Lexington Avenue 





Air Clea 
Donaldson 47” 





Handling of Bulk Materials 








Homer City, Penna. 












The simplicity and speed of servic- 
ing Donaldson Air Cleaners en- 
courages regular attention by the 
machine operator. No tools are 













needed to remove oil cup. Clean- 
: ing cup and re-filling with oil is 
a two-minute job. Removable tray 
CUSTOM-BUILT 


makes cleaning out chaff, lint, 
TO FIT YOUR ENGINE leaves and larger foreign particles 


: wa; simple and fast. 
Write our engineering deportment 


for oir cleaner recomendations. DONALDSON co. INC. 


666 Pelham Bivd., St. Paul 4, Minn. 
Grinnell Division: Grinnell, lowa 
Donaldson Company (Canada) Ltd., Chatham, Ontario 




























Opportunity for “yn 
SALES ENGINEER 


In Cleveland area, with foremost manu- i 
facturer of aircraft and industrial vibra- 


tion control products. Experience and abil- 
ity to manage regional Engineering and 
Sales Office dealing with industrial and 
some government accounts required. Send 
photo and resume to Field Engineering 
Manager, Lord Manufacturing Company, 
Erie, Pennsylvania. 


gE 


5 NEW and 1 REVISED 


Aeronautical Standards & Recommended 
Practices 


were issued 


Cctober 15, 1953 
10 NEW and 23 REVISED 


Aeronautical Material Specifications 
were issued 


Dec. 1, 1953 


For further information please write 


SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
29 WEST 39 STREET, NEW YORK 18, N. Y. ata 
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Keep Ahead In Power Braking 


WITH 


| MIDLAND 
D 





otal 






me 13) 


ae yaaa 
PAULL: 


Two-section Double-Clamp Band is much easier to 
install securely and evenly than a one-piece clamp. 


Chambers take less room for comparable capacity . . . 23% 
smaller diameter . . . weigh 11% less than conventional 
! chambers. 


£ No bolt holes in diaphragm, body or cover to cause leakage. 
Diaphragm can be replaced without removing chamber from 
vehicle. 


In addition, these new Air Brake Chambers have all the effi- 
ciency ... all the durability . . . all the positive action that have 
established the reputation of Midland Power Brake Equipment. 


Like all other Midland Power Brake Equipment, these new 
Double-Clamp Band Air Brake Chambers have been rigorously 
tested in Midland’s Experimental Laboratories before being 
announced. Individual units have withstood more than two 
and one-half million operating cycles. Such testing is a con- 
tinuous, everyday procedure on Midland production units. 


THE MIDLAND STEEL PRODUCTS CO. 


3641 E. MILWAUKEE AVE. e DETROIT 11, MICH. 
Export Department: 38 Pearl St., New York, N. Y. 






— Ce 
, MIDLAND 
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Those Who Know Power Brakes 
CHOOSE MIDLAND 


NOW ...FOR ALL MAKES OF PASSENGER CARS 





Sold in complete kits . . . Easily and quickly in- 
stalled .. . Guarantee you easier — quicker — safer 
STOPS! See your nearest Midland Distributor now! 


AND STOP 


SAFELY! 











SAE 


offers the... 





@A “HOW-TO-USE-IT” BOOK— 
SAE Shot Peening Manual, the work of 
Division XX—Shot Peening, Iron & 
Steel Technical Committee, instructs 
engineers, designers, and shop men in 
shot peening “know how.” 


@ A FIRST COMPLETE STORY— 
the Manual fully discusses shot, shot 
peening machines, production proce- 
dures and process specifications; in- 
cludes 29 illustrations and a bibliog- 
raphy of 50 selected references. 


@ A BRAND NEW SAE MANUAL— 
the Shot Peening Manual—SP-84, ‘ 
newly listed with our publications, is 
priced at $1.50 per copy to SAE mem- 
bers and $3.00 per copy to nonmem- 
bers; quantity prices upon request. 


ORDER BLANK 









Society of Automotive Engineers 
29 West 39th Street Add 3% city sales tax for deliveries in N. Y. C. 
New York, New York 


Please send me .... copies of SP-84. (Check) (Cash) (Coupons) 
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WHEN YOU NEED... 


IFLR TNA N 
AUR 


--- OR BY THE DOZEN 


Victor offers you the production facilities of a major sup- 
plier of low-cost beaded steel gaskets for your passenger car 
overhead valve engine requirements. 


Corrugated or beaded steel structure is being used where 
minimum compressed thickness and torque loss are desired. 
It utilizes the principle of metal deflection to obtain seal. 


Whether you write the specs or invite Victor designers’ 
help, we’ll be happy to talk price and delivery on your require- 
ments. Victor Mfg. & Gasket Co., and its affiliate, Victor 
Sealing Products Co., Inc., P. O. Box 1333, Chicago 90, Ill. 


1954 model automobile engines, with com- 


ion ratio as high as 8.5 to 1, ipped h hel | bett 
ae aaa. ‘besled Stesl eed ‘aa. W ere can we € p you sé€a € er? 


THE MARK 
OF QUALITY 


LEADERSHIP = “ORIGINAL EQUIPMENT” 
THRU 


—— GASKETS ¢ OIL SEALS * PACKINGS 
Sealing Products Exclusively 
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ALLIED provides 


industry’s most complete 


SHEET METAL 
DIE SERVICE 


What constitutes the all-inclusive service 
offered by Allied’s Allite Division in Hillsdale, 
Michigan? 

Facilities include a plaster pattern shop... 
foundry and manufacturing facilities for sheet 
metal dies made of plastic, zinc alloy and iron... 
a wide range of press equipment . . . a fully 
equipped metal shop for finishing of stamped 


parts. 


Five presses of medium-to-large capacities 
are utilized for tryout and for short run produc- 
tion of customers’ parts such as those used in 
prototype assemblies. The largest and newest 
(installed during 1953) of these presses is the 
1500-ton triple-action Clearing hydraulic press 
shown at the right. With 60-inch stroke and a 
bed, ram and blankholder area of 8 feet by 13 
feet, it provides adequate capacity for dies up to 
the largest sizes. 
Regardless of what your sheet metal die 
requirements may be—whether for a few experi- 
mental parts or for high volume production— 
here the finest in modern equipment and the 
proven abilities of experienced men are put to 
work for you. If you are not thoroughly familiar 
with the many ways in which this Allied service 
can save you time, money and uncertainty, we'll 
be happy to send you full details. SPECIAL COLD FORGED PARTS © STANDARD CAP 
SCREWS e HARDENED AND PRECISION GROUND 
PARTS e R-B INTERCHANGEABLE PUNCHES AND DIES 


ALLIED PRODUCTS CORPORATION 


DEPT.D-17 - 12643 BURTROAD - DETROIT 23, MICH. 


— 


PLANT 1 PLANT 2 PLANT 3 PLANT 4 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. "illsdale, Mich. 
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PUROLATOR 
a 


FULL-FLOW 
FUEL 

ta 
HYDRAULIC 
Pu 





Preferred by more 


ORIGINAL EQUIPMENT MANUFACTURERS % 
than any other make— 






Next time the question of filtration comes up, here’s 
something worth remembering — 

The majority of America’s best known builders of internal 
combustion equipment choose Purolator* filters. In most 
instances, their choice is based on results of their own 
impartial tests. Purolator filters—inch for inch, and pound 
for pound—give finer, more dependable filtration at opti- 
mum flow rates. 

Quickest way to get acquainted with the almost one 
thousand different types of Purolator filters is to send for 
the catalogs. Use the coupon! 


Do you have a problem 
in filtration ? 









Purolator maintains the world’s 
largest specialized filter research 
and engineering laboratories. 
Your filter problems—small or 
large—are always welcome at 
Purolator’s Engineering Depart- 


*Reg. U.S. Pat. Off ment 


PUROLATOR PRODUCTS, INC. 
Rahway, tHlew Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


Purolator Products, Inc. 
Rahway, N. J. 

Send the following 
Purolator Catalogs 


[} Industrial [] Aviation [_] Automotive C] Fleet 






Se 


PURDLATOR 


Sone Ol FILTER 


Company 








Address 
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s = more dependable 
starting under all 


operating conditions 


“No Kick-Out” feature sets new standards 


in starting performance. 


®since the earliest days of the automotive industry Bendix* 


Starter Drives have been noted for reliable starting. 


Now with the new and latest Bendix Folo-Thru Starter Drive, 
starting, even under the most adverse weather conditions, 
has been improved immeasurably. 

Although this new Bendix Starter Drive is fundamentally 
similar to its illustrious predecessors, it is specially designed 
to follow through the weak explosions until the engine 
actually runs on its own power. 

That's why cars, trucks and buses equipped with the 

Bendix Folo-Thru Drive are easier and quicker to start 
under all operating conditions. *REG. U.S. PAT. OFF 


ECLIPSE MACHINE DIVISION OF Benaix 


ELMIRA, NEW YORK 


Export Sales: Bendix International Division, 
205 East 42nd St., New York 17, N. Y. 





costs less— The new Folo-Thru Drive requires no actuat- 
ing linkage and the less expensive solenoid may be placed in any 
convenient position. Results are lower installation costs and no 


adjustments. Complete detailed information is available on request 


Bendix* Folo-Thru Starter Drive E> Bendix* Automotive Electric Fuel Pump EY Stromberg* Aeroquad Carburetor ri 
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Remember how the automotive in- 
dustry struggled through its lusty 
infancy relying uncertainly on gravity, 
pressure, and vacuum types of fuel 
feed? Remember who put an end to 
the days of vacuum failure and of 
backing uphill to preserve gravity 
flow? It was AC. The year was 1927. 


Another 27 years of the same cen- 
tury — the automotive century — have 


* ADAPTERS (Drive) * AIR CLEANERS + AIR CLEANERS AND SILENCERS 
(Combination) * AMMETERS * BREATHERS (Crankcase) * CAPS (Radiator 
Pressure) * FLEXIBLE SHAFT ASSEMBLIES * FUEL PUMPS * FUEL AND 
VACUUM PUMPS (Combination) + FUEL FILTERS & STRAINERS * GASOLINE 
STRAINERS * GAUGES — AIR (Pressure) * GAUGES — GASOLINE * GAUGES 
— OIL (Pressure) * GAUGES — TEMPERATURE (Water, Oil) * OIL FILTERS 
(Lube) * PANELS (Instrument) * SPARK PLUGS * SPEEDOMETERS * TACHOM- 
ETERS * TERMINALS (Ignition Wire) * VALVES (Crankcase Ventilation) 


0 


ws g0lved the automotive fuel supply 
problem once and for all ! 


















passed, and the original AC Fuel 
Pump, improved and perfected, is 
still first and foremost. AC still builds 
a vast majority of the automotive 
fuel pumps used today. Such accom- 
plishments bespeak the engineering 
ability and the manufacturing com- 
petence which AC offers to industry. 
What's your problem? Any AC office 
listed below will be glad to hear 
from you, and will reply promptly. 








FLINT 
1300 North Dort Hy. 


CHICAGO 
Insurance Center Bidg. 


DETROIT 
General Motors Bidg. 


QUALITY 
vad) ab 


AC SPARK PLUG DIVISION em GENERAL MOTORS CORPORATION 
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SAE Automotive Drafting Standards 


l0Nauv Sections ».- 


New sections cover: metal stampings . . . forgings . . . gears. . . 
splines G serrations . . . plastics . . . body outline & seating diagrams 
- placement of body draft views . . . body construction . . . body 

mechanisms . . . and body silencing & sealing materials. 
Additional sections include: castings . . . springs . . . powder metal- 

lurgy . . . surface finish . . . and chassis frames 
The section on abbreviations & symbols has been completely revised and 
all sections have been changed to comply with the new abbreviations. 


The section on Fundamentals includes: forms . .. lines . . . 
lettering . . . sectioning . . . projection . . . dimensioning . . . 
tolerances ... threads . .. revisions . . . and checking. 


The Standards are prepared for instant 
insertion in the standard three-ring 


binder 


The 2nd edition of the SAE Automotive Drafting Standards is 
priced at $5.00 per copy to SAE members and non-members. 


Quantity prices upon request. 


Onde Lkonk «. 


Please add 3% city sales tax 
for deliveries in N.Y.C. 


Society of Automotive Engineers 
29 West 39th Street 


New York 18, New York 


Please send me .... copies of SAE Automotive Drafting Standards (SP-66) which are priced at $5.00 


per copy 
+++.+..Check Enclosed Name: 


Bill Company Company 
Bill Me Company Address 
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EATON - 
ROTOR PUMPS 


Traffic interchange between the new 


Edsel Ford and John C. Lodge Expressways, Detroit 


Hundreds of thousands of Eaton Rotor Pumps are now making steering 
easier and safer in 15 makes of motor cars, trucks, and tractors. Thousands 


more a day are produced by Eaton for leading manufacturers. 


| \ 


SATON MANUFACTURING COMPANY 


General Offices CLEVELAND, (Om sm me) 
a) Poe, Segoe 
a es ump SLT ATL fi 


9771 French Road. - Detroit 13, Michigan 
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TEMPERATURES 
MADE 


TO 


It’s all a matter of degrees! Hot or cold—wherever 
temperature is a factor—chances are, Harrison 

is on the job! For Harrison Radiator Division is 
the world’s largest manufacturer of temperature 


Cools the Powerglides! This light - control systems for automobiles. In itself, this 


weight, space-saving Harrison oil 
cooler has been a fixture on every leadership is proof of Harrison quality. Harrison 


Chevrolet torque transmission built! 
heat transfer products are efficient and durable 
designed to save space, save weight, save 
money, too. With extensive research facilities— 
hot tunnels, cold tunnels and modern testing 
equipment—Harrison is constantly searching for 
and finding better ways to build radiators, heaters, 


defrosters and air conditioners. If you have a hot 


or cold problem . . . look to Harrison for the answer! 


New Cadillac Automatic Heating 
System by Harrison, Features two 
blowers and four heat outlets — two 
in front and two in the rear. 


: / 
CEL ceqree GENERAL MOTORS CORP., LOCKPORT, N.Y 
/ 
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CONSTANT CLEARANCE over the entire term 





+ 


A 


A. C. Spark Plug Div. 
General Motors Corp. 
Aetna Ball & Roller Bearing Co. 
Airesearch Division of the Garrett 
Corp. 
Allied Products Corp. 
Aluminum Company of America 
Aluminum Industries, Inc. 
American Chemical Paint Co. 
American Felt Co. 
American Metal Products Co. 


Bakelite Company, A Division of 
Union Carbide & Carbon Corp. 
Bendix Aviation Corp. 
Bendix Products Div. 
Eclipse Machine Div. 
Radio Div. 
Stromberg-Elmira Div. 
Zenith Carburetor Div. 
Bendix Westinghouse Automotive 
Air Brake Co. ; 
Bethlehem Steel Co. 
Borg & Beck Div., 
Borg-Warner Corp. 
Borg-Warner Corp. 
Bound Brook Ojil-Less Bearing Co. 
Bower Roller Bearing Co. 


Bundy Tubing Co. 156, 


Cc 


Campbell, Wyant & Cannon 
Foundry Co. 

Clark Equipment Co. 129, 

Cleveland Cap Screw Company 

Commercial Research 
Laboratories Inc. 

Control Engineering Corporation 


D 
Delco-Remy Div. 
General Motors Corp. 
Donaldson Co., Inc. 
Douglas Aircraft Company, Inc. 
Dudco Division, New York Air 
Brake Co. ; 
du Pont de Nemours & Co., Inc., 
E. I. 


124, 


E 


Eagle Pencil Company 
Eaton Mfg. Co., Axle Div. 
Eaton Mfg. Co., Pump Div. 
Eaton Mfg. Co., Saginaw Div. 
Electric Auto-Lite Co. 


F 
Fafnir Bearing Co., The 


Inside Back Cover 


Fairchild Engine & Airplane Corp. 
(Aircraft Div.) 

Fasco Industries, Inc. 

Federal-Mogul Corp. 

Firestone Steel Products Co. 

Fram Corporation 

Fuller Mfg. Co. 


G 


Gear Grinding Machine Co.,— 
Rzeppa Joint Div. 

General Plate Div Metals & 
Controls Corp. 

Globe-Union, Inc. 


214 


102 
101 
169 
135 
119 
164 


Goodyear Tire & Rubber Co. 
Graton & Knight Company . 
Great Lakes Steel Corp. 


H 


Harrison Radiator Division 
General Motors Corp. 

Hyatt Bearings Div. 
General Motors Corp. 

Hydreco Division, New York Air 
Brake Co. 


Imperial Pencil Tracing Cloth 

International Nickel Co. 

International Packings 
Corporation 


J 
Johnson Bronze Co. 


K 


Kearfott Company, Inc. 
Keuffel & Esser Co. 


L 


Libbey-Owens-Ford Glass 
Company 

Link-Belt Company 

Lipe Rollway Corp. 

Lisle Corp. 

Lockheed Aircraft Corp. 

Long Mfg. Div. 
Borg-Warner Corp. 

Lord Manufacturing Co. 

Lycoming Spencer Division 
AVCO Mfg. Co. 


M 

McQuay-Norris Manufacturing 
Company 

Marvel-Schebler Products Div. 
Borg-Warner Corp. 

Mechanics Universal Joint Div. 
Borg-Warner Corp. 

Micromatic Hone Corporation 


INDEX TO ADVERTISERS 


143 
191 


145 
131 


Midland Steel Products Co. 105, 203 


Miehle-Dexter Supercharger Div. 
of Dexter Folder Co. 

Milsco Mfg. Co. 

Moraine Products Div. 
General Motors Corp. 

Morse Chain Co. 

Muskegon Piston Ring Co. 

Mycalex Corporation of America 


N 


National Automotive Fibres, 

National IMalleable & Steel 
Castings Co. 

National Motor Bearing Co. 

National Truck Leasing System 

New Departure Div. 
General Motors Corp. 

New York Air Brake Co. 


Inc. 


120, 


Oo 
O & S Bearing Co. 


P 


Packard Electric Div. 
General Motors Corp. 


177 
196 


123 
189 
185 
103 


+ 


100 
126, 127 
14 


Palnut Company 

Parker Appliance Co. 

Parker Rust Proof Co. 

Perfect Circle Corporation 
Inside Front Cover 

Pesco Products Div. 

Borg-Warner Corp. 137 
Pierce Governor Co., Inc. 140 
Precision Rubber Products Corp. 3 
Purolator Products, Inc. 207 


R 


Raybestos-Manhattan, Inc. 
Equipment Sales Div. 
Rinshed Mason Co. 
Rochester Products Div. of 
General Motors Corp. 
Rockford Clutch Div. 
Borg-Warner Corp. 
Rohr Aircraft Corp. 
Rollway Bearing Company 
Ross Gear & Tool Company 


138, 


S 


Saginaw Steering Gear Div. 
General Motors Corp. 
Sealed Power Corp. ; 
Shore Instrument & Mfg. Co., Inc. 
Spencer Thermostat Div. 
Metais & Controls Corp. . 107 
Spicer Mfg. Div. of the 
Dana Corp. 147, 148 
Sterling Aluminum Products, Inc. 213 
Sturtevant Company, P. A. .. 202 
Superior Steel Corp. . 183 
Swan-Finch Oil Corp. . 198 
Syntron Company 196, 198, 202 


168 
175 
198 


T 


Thompson Products, Inc., 
Detroit Div. 
Timken-Detroit Axle Div. 
Rockwell Spring & Axle 
Company 8, 9 
Timken Roller Bearing Co., Steel 
& Tube Div. Outside Back Cover 
Titeflex, Inc. 142 
Torrington Co. (Needle 
Bearings) 
Tung-Sol Electric, Inc. 


201 


158, 159 
116 


U 


United-Carr Fastener Corp. 

U. S. Bobbin & Shuttle Co., 
Hy-du-lignum Div. 

United States Rubber Co., 
Engineered Rubber Products Div. 

Universal Products Co., Inc. 


7 
Vickers, Inc. 
Victor Manufacturing & Gasket 
Co. 


Ww 


Wagener Electric Corp. 

Waldes Kohinoor, Inc. 

Wallace & Tiernan Products, Inc. 
Waterman Products Co., Inc. 
Wausau Motor Parts Company 110, 
Western Felt Works 


172 
141 
196 
118 
111 
194 


Y 


Yates-American Machine Co. 99 
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They te pouring fotureg 
in the foundry / 


When man first cast molten metal, he poured himself a future. 
He started something that has become more and more important 
— a process our great industries could not do without. The results 
are everywhere. You'll find castings used again and again in 
a multitude of applications. They’re on the horizon, too 
.. clearly marked for the products of tomorrow. 


Helping push this progress in the foundry is Campbell, Wyant and 
Cannon. From the cupolas, electric furnaces, and converters of 
CWC flow metals with a background based on new ideas, new 
processes, new methods in casting techniques. Not content with 
producing the best of today’s castings, the engineers of CWC are 
already planning the things to come. Remember, for all that’s 
new in castings, keep your eye on Campbell, Wyant and Cannon. 


CAMPBELL, WYANT AND CANNON 
FOUNDRY COMPANY 
Muskegon, Michigan 


© 
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SCIENCE MAKES 





Vacuum cleaner air 
filter and a sweat 
band, both with 
sealed edéges. 


Thermoplastic man-made fibres can be felted. Amer- 
ican knows how. They can be fabricated into special 
parts and products with dimensional stability and 
accuracy for assembly or use without further pro- 
cessing. If desired, fused edge products can be joined 
to other fabrics instead of by the conventional meth- 
ods of stitching, adhesives or clamping. The felt with- 
in the edges can have any desired porosity, or density 
characteristics, within wide limits, since such felts can 
be made entirely of manufactured fibres, or contain 
mixtures of natural and man-made fibres. Thus these 
fused-edge felts have great versatility, and are capable 
of rendering many different services. It will pay you 
to look into what fused-edge felt products and parts 
can do for you. Write for information on your com- 
pany letterhead. 





POSSIBLE 



















Some 
Present 


~ 





/ 











Dust shields 
Vacuum cleaner filters 

Powdered soap containers 

Face powder pads 

Insulation a 
Clothing lining 
Fluid filters 


(the field has barely 
been scratched!) 
























GLENVIILE, CONN. ! 
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ANOTHER NEW FAFNIR... 


Ball Bearing 


Type PB 
Pressed Steel 
Pillow Block 


The new Type PB Series Pillow Block is developed 
to fill a specific need for a high-quality, precision ball 
bearing unit at the lowest possible cost. It is made for 
light duty applications where a low-cost “packaged” 
unit offers definite manufacturing and servicing 
advantages... on agricultural equipment, conveyors, 
light-duty fans and similar types of machinery involv- 
ing the transmission of power. 


The Type PB Series Pillow Block opens up new 
opportunities to add extra product sales features and 
to lower maintenance costs... another example of the 
Fafnir ‘‘attitude and aptitude’. Send for new, 


descriptive bulletin. The Fafnir Bearing Company, 
New Britain, Conn. 


MOST COMPLETE a 


OUTSTANDING FEATURES 


® Low Cost 


Precision Ball Bearing ...Fafnir Wide Inner 
Ring Bearing* with Self-locking Collar 
and efficient Plya-Seals. 


Two-piece separable pressed-steel housing. 


Self-aligning . . . unrestricted in 
all directions at assembly. 


Occupies less space than other 
pillow blocks. 


Light weight . . . combined with 
ample strength. 


Only two bolt holes required in assembly. 


Ample capacity for radial, thrust or 
combined loads. 


Pre-lubricated with long-life grease. 
Available for shaft sizes 
Y%" to 1%" inclusive. 


*Easiest bearing of all to install. Counter- 
bored, eccentric, mated cam construction of 
collar and inner ring assures positive locking 
action without set screws, lock nuts or adapters. 
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This free computer quickly figures 


ITH this handy little computer, you can quickly 

figure the weight of steel tubing. You set the slide 
at tube-wall thickness and O.D. and simply read off the 
tube weight per foot. Write us and we'll send you one. 
There’s no obligation, of course. 

This computer is a small example of the helpful service 
the Timken Company offers manufacturers of hollow 
steel parts. Even more important: our engineers will be 
glad to study your problem and recommend the most 
economical tube size, guaranteed to clean up to your 
dimensions. 

Many companies that formerly used bar stock for their 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


hollow parts are making significant savings because they 
switched to Timken® seamless tubing. In addition to the 
big reduction in scrap loss, they save a great deal of ma- 
chining time. Frequently, finish boring is the first produc- 
tion step. Machine tools are released for other jobs. 


Timken seamless tubing has fine forged quality be- 
cause it is made by a piercing process which is basically 
a forging operation. Write us now on your company 
letterhead for the handy tube weight computer. The Tim- 
ken Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ‘“TimRosco”’. 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





